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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical element 
supporting device and a lens barrel capable of reducing a deflection 
amount in an optical element and easily securing the high optical 
performance of the optical element and to provide an exposure 
device capable of performing accurate projection exposure. 
SOLUTION: A plane mirror 43 is provided with 1 st to 3rd recessed 
parts 63a and 63c bored at the specified position of its back surface 
Fb. A 1st supporting body 61 equipped with a tilt mechanism to allow 
a relative tilt between the both opposed surfaces of the mirror 43 
and a frame body 64 is arranged in the 1st recessed part 63a and 
2nd supporting bodies 62 equipped with a parallel shift mechanism to 
allow relative parallel displacement between the both opposed 
surfaces in addition to the tilt mechanism are arranged in the 2nd 
and the 3rd recessed parts 63c. Then, the mirror 43 is supported on 
a frame body 64 by coupling the back surface Fb of the mirror 43 
and the wall surface 64a of the frame body 64 through the 
respective supporting bodies 61 and 62 so that the center of tilt Ct 
of the tilt mechanism may be positioned nearly in the middle of the 
front surface Fr and the back surface Fb of the mirror 43. 
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CLAIMS 



[Claim(s)] 

[Claim l] Optical element means for supporting equipped with the support device which 
supports said optical element for said field possible [ displacement ] in the direction 
parallel to this field in the optical element means for supporting which support the 
optical element which has incidence or the field which carries out outgoing radiation for 
light. 

[Claim 2] Optical element means for supporting equipped with the support device in 
which it has a tilting core between said 1st page and said 2nd page, in the means for 
supporting of the optical element which has incidence or the 1st page which carries out 
outgoing radiation, and said 1st page and the 2nd page of an opposite hand for light. 
[Claim 3] They are said optical element means for supporting of the 1st page and said 
2nd page according to claim 2 mostly arranged in the center about the tilting core of 
said support device. 

[Claim 4] They are the optical element means for supporting according to claim 2 or 3 
which said support device has at least three tilt features which support said optical 
element by at least three points, and are arranged, respectively in at least three crevices 
where said tilt feature was formed in the 1st page [ of said optical element ], or 2nd page 
side. 

[Claim 5] Optical element means for supporting according to claim 4 which established 
said crevice in the location where the amount of deflections in the gravity direction of 
said optical element serves as min, respectively. 

[Claim 6] While said support device has opening which holds the other end of the 
support prism and support prism of the shape of a column to which the end section is 
fixed to the pedestal material by which the 1st page of said optical element or the 2nd 
page is supported They are the optical element means for supporting according to claim 
4 or 5 which have the flange section which it consists of a connection member prepared 
in said crevice, and this connection member is prolonged toward the method of outside 
from the perimeter of said opening, and is fixed to the 1st page of said optical element, 
or the 2nd page. 

[Claim 7] In the location mutually estranged in the direction of an axis of said support 
prism in said support prism And two or more necks mutually prolonged in the direction 
of a path of nothing and said support prism in predetermined include angle spacing 
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focusing on said axis, Optical element means for supporting according to claim 6 which 
have been arranged in the location estranged in the direction of an axis of this support 
prism with this neck, respectively, and prepared the direction of a path of this support 
prism, the parallel bridge section prolonged in parallel, and the groove meat theft 
section prolonged along the direction of an axis of this support prism between the 
parallel bridge section. 

[Claim 8] The lens-barrel which held the optical element which has incidence or the 1st 
page which carries out outgoing radiation, and said 1st page, 2nd page of an opposite 
hand or side face for light to inner skin through optical element means for supporting 
given in any 1 term among claim 1 - claim 7. 

[Claim 9] It is the aligner with which said optical element was supported by any 1 term 
in the lens-barrel through the optical element means for supporting of a publication in 
the aligner equipped with the optical element which has incidence or the 1st page which 
carries out outgoing radiation, and said 1st page, 2nd page of an opposite hand or side 
face for light among claim 1 - claim 7. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical element means for 
supporting for supporting optical elements, such as a mirror and a lens, and the 
lens-barrel which has an optical element, and the aligner for manufacturing a 
semiconductor device etc. further. 
[0002] 

[Description of the Prior Art] Optical elements which constitute the optical system of 
various optical instruments, such as a mirror and a lens, are used in many cases in the 
condition of having been supported in the lens-barrel or the body of equipment through 
means for supporting. 

[0003] As means for supporting which support this kind of optical element, for example, 
a mirror, so that a predetermined incident angle (for example, 45 degrees) may be made 
to the optical axis of incident light, what uses the frame 201 as shown, for example in 
drawing 15 was known conventionally, that is, a frame 201 supports Mirror M so that 
the include angle of 45 degrees may be made to the optical axis AX of incident light - 
both, it has the opening 202 of a predetermined configuration so that the reflector of 
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Mirror M may be exposed. The mirror maintenance side 203 is formed in the perimeter 
of the opening 202 of the frame 201. And outside this mirror maintenance side 203, the 
flat spring 204 of two or more letters of the abbreviation for Z characters is attached in 
the way with the bolt 205 in that end face section 204a so that that mirror maintenance 
side 203 may be surrounded. And Mirror M is pressed by point 204b of said flat spring 
204 in the periphery section of the top face (the reflector of light is a field of an opposite 
hand), and pressure-welding maintenance is carried out in the periphery section at the 
bottom (reflector of light) in said mirror maintenance side 203. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it is dramatically difficult to 
process the mirror maintenance side 203 of a frame 201 on a completely uniform flat 
surface without surface waviness etc. with a configuration conventionally [ said ]. For 
this reason, after pressure-welding maintenance of the mirror M had been carried out 
by the flat spring 204 at the frame 201, the processing tolerance based on the surface 
waviness of the contact surface Mc of Mirror M and the mirror maintenance side 203 of 
a frame 201 etc. produced and cheated out of the stress (distortion) which cannot be 
predicted to the reflector of Mirror M, and there was a problem that there was a 
possibility of causing lowering of the optical-character ability of Mirror M. 
[0005] Especially, in aligners, such as a stepper which manufactures a semiconductor 
device, a liquid crystal display component, image sensors (CCD etc.), or the thin film 
magnetic head by the photolithography method, the precision more than micron order is 
required as profile irregularity of an optical element among said optical instruments 
including Mirror M. Here, when the deflection which cannot be predicted [ above ] had 
arisen in said optical element, while the focal control at the time of exposure became 
very difficult, the adjustment to the optimal location of Mirror M was needed for every 
equipment, and there was a problem of being troublesome. 

[0006] Furthermore, the mirror M used with an aligner is formed, for example with the 
ingredient of a quartz system from the demand of the optical-character ability in many 
cases, and a frame 201 is formed, for example with metallic materials, such as an iron 
system ingredient, from a strong demand in many cases. For this reason, with Mirror M 
and a frame 201, those coefficient of linear expansion differs greatly, and the degrees of 
telescopic motion when a temperature change arises within a lens-barrel and 
equipment differ. 

[0007] When a temperature gradient arises between Mirror M and a frame 201, the 
effect of the exposure light irradiated by Mirror M for example, at the time of exposure 
actuation can be considered [ ****** ]. If exposure light is irradiated by Mirror M, 
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Mirror M will expand thermally and stress (friction) will occur between the mirror 
maintenance sides 203 of a frame 201 the contact surface Mc side of Mirror M. Thereby, 
stress [ ********** ] (distortion) may join the reflector of Mirror M. 

[0008] Thus, also when detaching and holding the mirror maintenance side 203 of a 
frame 201, and the reflector of Mirror M between Mirror M and a frame 201 as a 
configuration which friction does not produce, it thinks. There is a configuration which 
fixes the mirror maintenance side 203 and the rear face of the reflector of Mirror M 
through an attachment component as an example of this maintenance. However, when 
the temperature gradient arose between Mirrors M and the frames 201 which were 
mentioned above, curvature, a deflection, etc. may have arisen from the difference in 
coefficient of linear expansion in the reflector of Mirror M. And the focal drift of the 
optical system accompanying exposure occurred, and there was a problem that there 
was a possibility of causing trouble to precise exposure actuation. 

[0009] This invention is made paying attention to the trouble which exists in such a 
Prior art, and that object can reduce the yield of the deflection in an optical element, or 
curvature, and is to offer the optical element means for supporting which can secure 
easily optical-character ability with a high optical element. Moreover, another object of 
this invention is to offer the lens-barrel which can be held, without causing lowering of 
that optical-character ability for an optical element. In addition, still more nearly 
another object of this invention can control lowering of the optical-character ability of an 
optical element, and is to offer the aligner in which projection exposure of high degree of 
accuracy is possible. 
[0010] 

[Means for Solving the Problem] In order to attain said object, invention of this 
application claim 1 concerning optical element means for supporting [60, 90,110] makes 
it a summary to have had the support device [62, 92] which supports said optical 
element [43] for said field [Fr] possible [ displacement ] in the direction parallel to this 
field [Fr] in the optical element means for supporting which support the optical element 
[43] which has incidence or the field [Fr] which carries out outgoing radiation for light 
[EL]. 

[0011] For this reason, in invention of this application claim 1, an optical element is 
supported possible [ displacement ] in light according to a support device in the 
direction where incidence or the field which carries out outgoing radiation is parallel to 
that field. The stress concentration to said field by processing tolerance which poses a 
problem with a configuration conventionally is controlled by this, the yield of the 
deflection in this field is reduced, and the profile irregularity of this field improves. 
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[0012] Moreover, invention of this application claim 2 concerning optical element means 
for supporting [60, 90,100,110] In the optical element means for supporting which 
support the optical element [43] which has incidence or the 1st page [Fr] which carries 
out outgoing radiation, and said 1st page and the 2nd page [Fb] of an opposite hand for 
light [EL] Let it be a summary to have had the support device [61, 62, 91, 92,101] in 
which it had a tilting core [Ct, Cb, Cr], between said 1st page [Fr] and said 2nd page 
[Fb]. 

[0013] Thus, in invention of this application claim 2, the tilting core of said support 
device is arranged between the 2nd page of an opposite hand to said 1st page and its 1st 
page. For this reason, when a temperature gradient arises within a lens-barrel and 
equipment by the exposure of exposure light etc. and the stress distribution occurs in an 
optical element based on that difference, the difference of the magnitude of this stress 
by the side of the 1st page and the magnitude of this stress by the side of the 2nd page 
can be made small. Thereby, the difference of the amount of displacement in both sides 
of an optical element, i.e., curvature, becomes small, and fluctuation of said profile 
irregularity of the 1st page becomes small. 

[0014] Moreover, invention of this application claim 3 makes a summary said 1st page 
[Fr] and 2nd page [ said ] [Fb] thing [ having arranged in the center mostly ] in said 
invention according to claim 2 for the tilting core [Ct, Cb, Cr] of said support device [61, 
62, 91, 92,101]. 

[0015] For this reason, in invention of this application claim 3, it can add to an 
operation of said invention according to claim 2, and magnitude of said stress by the 
side of the 1st page and magnitude of said stress by the side of the 2nd page can be 
made almost the same. Thereby, when said stress occurs, even if the whole optical 
element may be lengthened in the direction of a side face (direction parallel to said 1st 
page), a variation rate which is different to the both sides is not produced. Therefore, it 
is controlled nearly thoroughly, and generating of the curvature of an optical element is 
maintained while said profile irregularity of the 1st page has been good. 
[0016] Invention of this application claim 4 is set to said invention according to claim 2 
or 3. Moreover, said support device [61, 62] It has at least three tilt features [67, 78] 
which support said optical element [43] by at least three points. Let it be a summary to 
be arranged, respectively in at least three crevices [63a 63c] formed in the 1st page [ of 
said optical element [43] ] [Fr], or 2nd page [Fb] side. 

[0017] For this reason, in addition to an operation of said invention according to claim 2 
or 3, by invention of this application claim 4, the tilting core of said support device can 
be easily arranged between said 1st page and said 2nd page by arranging a tilt feature 
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in said crevice. 

[0018] Moreover, invention of this application claim 5 makes it a summary to have 
established said crevice [63a63c] in the location [C1C3] where the amount of 
deflections in the gravity direction of said optical element [43] serves as min, 
respectively in said invention according to claim 4. 

[0019] For this reason, in invention of this application claim 5, in addition to an 
operation of said invention according to claim 4 7 the amount of deflections based on the 
self-weight of an optical element serves as min, and said profile irregularity of the 1st 
page improves. 

[0020] Invention of this application claim 6 is set to said invention according to claim 4 
or 5. Moreover, said support device [61, 62] As opposed to the pedestal material [64,111] 
by which the 1st page [Fr] of said optical element [43] or the 2nd page [Fb] is supported 
End section [67a, While having opening [68b] which holds the other end [67b, 78b] of the 
support prism [67, 78] and support prism of the shape of a column to which 78a] is fixed 
[67, 78] It consists of a connection member [68] prepared in said crevice [63a 63c]. Let it 
be a summary to have the flange section [68c] which this connection member [68] is 
prolonged toward the method of outside from the perimeter of said opening [68b], and is 
fixed to the 1st page [Fr] of said optical element [43], or the 2nd page [Fb]. 
[0021] for this reason invention of this application claim 6 — an operation of said 
invention according to claim 4 or 5 in addition, even when carrying out opposite 
arrangement of said pedestal material at any by the side of the 1st page of said optical 
element, and the 2nd page, the tilting core of said support device can be arranged 
between said 1st page and said 2nd page. 

[0022] When the flange section of said connection member is especially fixed to the 2nd 
page of an optical element, this optical element will be connected with pedestal material 
through a connection member and a support prism in the 2nd page estranged most from 
said 1st page. For this reason, it can control to minimum that the distortion 
accompanying this connection gets across to said 1st page, and said high profile 
irregularity of the 1st page is maintained in it. 

[0023] Invention of this application claim 7 is set to said invention according to claim 6. 
Moreover, to said support prism [78] Two or more necks which are the locations 
mutually estranged in the direction of an axis of said support prism [78], and are 
mutually prolonged in the direction of a path of nothing and said support prism [78] in 
predetermined include angle spacing focusing on said axis [80a, 80b], The parallel 
bridge section which is arranged in the location estranged in the direction of an axis of 
this support prism [78] with this neck [80a, 80b], respectively, and is prolonged in the 
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direction of a path of this support prism [78], and parallel [83a, 83b], Let it be a 
summary to have prepared the groove meat theft section [84] prolonged along the 
direction of an axis of this support prism [78] between the parallel bridge section [83a, 
83b]. 

[0024] for this reason, invention of this application claim 7 - setting - an operation of 
said invention according to claim 6 in addition, the tilt feature which permits tilting 
with the head of the both sides of said neck and idiosoma centering on each neck by the 
configuration of said neck is realized. Moreover, the parallel shift device in which the 
relative parallel displacement of the other end of the support prism to the direction 
where the parallel bridge section extends, and the direction which intersects 
perpendicularly, and the end section is permitted by the configuration of said parallel 
bridge section and the meat theft section is realized. According to these tilt features and 
a parallel shift device, the stress produced within said optical element can be missed. 
[0025] Moreover, invention of this application claim 8 concerning a lens-barrel [51] The 
optical element [43] which has incidence or the 1st page [Fr] which carries out outgoing 
radiation, and said 1st page [Fr], 2nd page [Fb] of an opposite hand or side face [Fs] for 
light [EL] Let it be a summary to have held to inner skin through optical element means 
for supporting [60, 90,100,110] given in any 1 term among claim 1 - claim 7. 
[0026] For this reason, according to invention of this application claim 8, an optical 
element can be held among said claim 1 - claim 7 with the optical element means for 
supporting which have an operation of invention of a publication in one of the first term, 
without causing lowering of optical-character ability in the body of a lens-barrel. 
[0027] Moreover, invention of this application claim 9 concerning an aligner [31] In the 
aligner [31] equipped with the optical element [43] which has incidence or the 1st page 
[Fr] which carries out outgoing radiation, and said 1st page [Fr] 7 2nd page [Fb] of an 
opposite hand or side face [Fs] for light [EL] Said optical element [43] makes it a 
summary to have been supported by any 1 term in the lens-barrel [51] through the 
optical element means for supporting [60, 90,100,110] of a publication among claim 1 - 
claim 7. 

[0028] For this reason, according to invention of this application claim 9, by using for 
one of the first term the optical element means for supporting which have an operation 
of invention of a publication among said claim 1 - claim 7, lowering of the 
optical-character ability of an optical element is controlled, and projection exposure of 
high degree of accuracy is attained. 
[0029] 

[Embodiment of the Invention] (The 1st operation gestalt) Below, the 1st operation 
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gestalt of this invention is explained based on drawing 1 - drawing 9 . 
[0030] In the scanning aligner of so-called step - and - scanning method, this 1st 
operation gestalt materializes the lens-barrel of this invention to a part of projection 
optical system while materializing the optical element means for supporting of this 
invention to the means for supporting of a mirror which reflect incident light at the 
include angle of 45 degrees. 

[0031] First, a scanning aligner (it only considers as an "aligner" hereafter) is explained 
based on drawing 1 and drawing 2 . As shown in drawing 1 , an aligner 31 consists of 
the illumination-light study system 33 which illuminates a mask with the exposure 
light EL from the exposure light source 32 and the exposure light source 32 for 
illuminating masks, such as reticle and a photo mask, a mask stage 34 in which said 
mask is laid, a projection optical system 35 which project the circuit pattern on the 
mask illuminated by the exposure light EL on substrates, such as a wafer and a glass 
plate, and a substrate stage 36 in which said substrate is laid. The part except the 
exposure light source 32 is contained among these components in the chamber 37 by 
which temperature, humidity, an atmospheric pressure, etc. were controlled by high 
degree of accuracy. Hereafter, with this operation gestalt, Reticle R is adopted as said 
mask, Wafer W is adopted as said substrate, and the example which carries out cutback 
projection and imprints the circuit pattern on Reticle R for a predetermined cutback 
scale factor on Wafer W is explained. 

[0032] As said exposure light source 32, the ArF excimer laser which emits a laser beam 
with a wavelength of 193nm, for example is used. With this operation gestalt, this laser 
beam is used as an exposure light EL. The laser beam from the exposure light source 32 
is led to the illumination-light study system 33 in said chamber 37 through light guide 
optical-system 33a. 

[0033] Said illumination-light study system 33 is equipped with various lens systems, 

such as a relay lens, a fly eye lens, and a condenser lens. Moreover, it is constituted by 

this illumination-light study system 33 including the blind arranged in the pattern side 

of the reticle R laid on the aperture diaphragm and said mask stage 34, and the location 
[ **** j 

[0034] Said illumination-light study system 33 sets said mask stage 34 caudad, and it is 
arranged so that the optical axis of said projection optical system 35 and the mask 
installation side 40 may cross at right angles. This mask stage 34 is equipped with the 
mask holder 41 for carrying out installation maintenance of the reticle R. This mask 
holder 41 is movable in the inside of the level surface by the drive which is not 
illustrated to Y shaft orientations (it sets to drawing 1 and is the longitudinal direction 
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of space). Moreover, this mask holder 41 is constituted so that jogging of X shaft 
orientations (direction which intersects perpendicularly with space in drawing 1 1 ), and 
the minute revolution of the circumference of the Z axis (axis which is parallel to the 
optical axis of said exposure light EL, and is prolonged along the gravity direction) may 
be possible. 

[0035] The projection optical system 35 is constituted by the cata dioptric system of the 
3 times echo equipped with the reflected light study components 42, 43a, and 43b and 
the lens groups 44a, 44b, and 44c. And in case the exposure light EL passes this 
projection optical system 35, that cross-section configuration is reduced to l/(n is a 
forward integer) of predetermined cutback scale factors n by these lens groups. In 
addition, the configuration of this projection optical system 35 is explained in full detail 
behind. 

[0036] Said substrate stage 36 is equipped with the surface plate 45, the X stage 46 
arranged movable at said X shaft orientations, and the Y stage 47 arranged movable at 
Y shaft orientations. While laying Wafer W, the substrate holder 48 which carries out 
[ the holder ] vacuum adsorption and is supported is formed in this Y stage 47. This 
substrate stage 36 is moved to an opposite direction to said mask stage 34 with the 
velocity ratio which becomes settled according to the cutback scale factor of said 
projection optical system 35 at the time of scan exposure. 

[0037] Next, said projection optical system 35 is explained to a detail. As shown in 
drawing 1 and drawing 2 , the projection optical system 35 is equipped with the lens 
barrel 51 as a lens-barrel which makes the shape of a character of pi, the 1st which 
constitutes cutback optical system as a whole - the 3rd lens groups 44a~44c, and the 
concave mirror 42, 1st plane mirror 43a and 2nd plane mirror 43b as two or more 
reflected light study components. 

[0038] Said lens barrel 51 consists of the 2barrel51c arranged between 1st barrel 51a 
which has the 1st opening 53 formed in said mask stage 34 side, 3rd barrel 51b which 
has the 2nd opening 55 formed in said substrate stage 36 side, and said 1st barrel 51a 
and said 3rd barrel 51b. 

[0039] 1st lens group 44a is held in 1st barrel 51a of a lens barrel 51, and is constituted 
by two or more concave lenses, a convex lens, etc. which have the common optical axis 
AXl prolonged in accordance with Z shaft orientations under the reticle R. 2nd lens 
group 44b is held in 2nd barrel 51c of a lens barrel 51, and consists of two or more lenses 
which have the optical axis AX2 prolonged in accordance with Y shaft orientations 
which intersect perpendicularly with said Z axis. 3rd lens group 44c is held in 3rd 
barrel 51b of a lens barrel 51, and is constituted by two or more concave lenses and the 
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convex lens which have the common optical axis AX3 prolonged in accordance with Z 
shaft orientations above Wafer W. 

[0040] The concave mirror 42 which said 1st lens group 44a sets caudad, and makes a 
reflected light study component is arranged so that the optical axis may be in 
agreement with the optical axis AXl of said 1st lens group 44a. Moreover, 1st plane 
mirror 43a which similarly makes a reflected light study component is installed in the 
location of the pupil surface of a projection optical system 35 in the upper part of 1st 
lens group 44a. Moreover, comparatively large-sized 2nd plane mirror 43b which 
similarly makes a reflected light study component is installed above 3rd lens group 44c. 
This 2nd plane mirror 43b is the general reflective mirror which reflects the exposure 
light EL about 100%. And between those 1st plane mirror 43a and 2nd plane mirror 43b, 
said 2nd lens group 44b is arranged. 

[0041] The 1st gobo 56 prolonged to near the optical axis AXl of 1st lens group 44a is 
formed in the reticle side section of said 2nd barrel 51c. The incidence of the light from 
the upper part to the right half in drawing 2 of 1st lens group 44a is restricted by this 
1st gobo 56. Moreover, the 2nd gobo 57 prolonged to near the optical axis AX2 of 2nd 
lens group 44b is formed in the side section by the side of 2nd barrel 51c of 1st barrel 
51a of a lens barrel 51. This 2nd gobo 57 is arranged so that it may correspond to the 
boundary part of 1st lens group 44a and 2nd lens group 44b. And the incidence to 2nd 
lens group 44b of the excessive reflected light from the 1st lens 44a side or scattered 
reflection light is controlled with this 2nd. gobo 57. 

[0042] In addition, the conjugate point K of the wafer W front face about the exposure 
light EL exists on the optical axis AXL of the exposure light EL between said 1st plane 
mirror 43a and 2nd lens group 44b by which this projection optical system 35 has been 
arranged at the pupil surface. Thus, the constituted reflective refraction type projection 
optical system 35 has a merit, like extent of a raise in numerical aperture (N.A.), 
reduction of the number of optical elements, and the formation of a laser narrow band is 
loose compared with a projection optical system refraction type [ all ]. 
[0043] Next, the mirror means for supporting 60 which constitute optical element 
means for supporting are explained to a detail based on drawing 3 - drawing 9 . These 
mirror means for supporting 60 are for supporting 1st plane mirror 43a and 2nd plane 
mirror 43b so that the exposure light EL may be reflected at the include angle of 45 
degrees in 2nd barrel 51c of a lens barrel 51. Here, although the mirror means for 
supporting 60 which support said 1st plane mirror 43a which makes the shape of a 
flat- surface rectangle are explained to an example, said 2nd plane mirror 43b is 
similarly supported in said 2nd barrel 51c by the mirror means for supporting 60 of a 
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configuration. In addition, in 1st plane mirror 43a (it only considers as "a plane mirror 
43" hereafter), use as the front face Fr as the 1st page the field in which the exposure 
light EL is reflected, and let the field of an opposite hand be the rear face Fb as the 2nd 
page in the front face Fr. 

[0044] As shown in drawing 3 - drawing 5 , 1st crevice 63a, 2nd crevice 63b, and 3rd 
crevice 63c set predetermined spacing in the rear face Fb of a plane mirror 43 mutually, 
and are formed in it. These three crevices 63a-63c insert the mirror base materials 61 
and 62 as a support device in that interior, and when a plane mirror 43 is supported to 
the frame 64 as pedestal material later mentioned through those base materials 61 and 
62, they are formed in a location where the amount of deflections in the gravity 
direction of a plane mirror 43 serves as min. Thus, the location where the amount of 
deflections serves as min is called the Bessel point. 

[0045] It is as follows if the example of arrangement of each more concrete crevices 
63a-63c is shown using the core of each crevices 63a-63c as C1C3, respectively. First, 
the core Cm of a plane mirror 43 is specified and the segments LP1 and LP2 which 
connect the Core Cm and two top most vertices PI and P2 by the side of the upper part 
are supposed. The cores Cl and C2 of 1st crevice 63a and 2nd crevice 63b are specified 
at the point of dividing into about (it setting in this operation gestalt and being about 
54.75 : 45.25) 50 : 50 to 70^30 die length the segment LP 1 which connects said these Core 
Cm and said top most vertices PI, and the segment LP 2 which connects said Core Cm 
and said top most vertices P2, in view of said core Cm side, respectively. Subsequently, 
vertical 2 bisectrices of the side Si by the side of a lower part are supposed, and the core 
C3 of 3rd crevice 63c is specified at the point of dividing into about (it setting in this 
operation gestalt and being about 56.25-43.75) 50^50 to 70*30 die length the segment LP 
3 which connects the intersection of said this core Cm, and said vertical 2 bisectrices 
and said side Si seen from said core Cm. 

[0046] In said 1st crevice 63a, the mirror base material 61 for the supporting points 
(henceforth "the 1st base material") which has a function as the supporting point is 
arranged, and the mirror base material 62 for a shift (henceforth "the 2nd base 
material") which has a parallel shifting function is arranged, respectively in said 2nd 
crevice 63b and 3rd crevice 63c. Each base materials 61 and 62 are arranged so that the 
medial axis line may pass along the cores C1C3 of each crevices 63a-63c. And a plane 
mirror 43 is supported by the frame 64 through those base materials 61 and 62, and the 
frame 64 is being further fixed to the inner skin of 2nd barrel 51c of said lens barrel 51 
(refer to drawing 1 and drawing 2 ). 

[0047] As shown in drawing 3 - drawing 5 , drawing 8 (a), and drawing 8 (b), said 1st 
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base material 61 consists of a support prism 67 for the supporting points of the shape of 
a cylinder to which end section 67a is fixed to said frame 64 (henceforth a 
"supporting-point prism"), and a tubed connection member 68 equipped with the crevice 
in which said supporting-point prism 67 is held so that the peripheral face of the 
supporting-point prism 67 may be covered. As for said supporting-point prism 67, the 
end face by the side of the end section 67a is being fixed with three bolts 69 to wall 
surface 64a of said frame 64. Moreover, as for the supporting-point prism 67, the end 
face by the side of the other end 67b is being fixed with two bolts 70 to inner base 68a of 
said connection member 68. Flange section 68c prolonged toward the method of the 
outside of the direction of a path of the connection member 68 from the perimeter of the 
opening 68b is formed in said connection member 68. And said connection member 68 is 
being fixed with three bolts 71 to the rear face Fb of a plane mirror 43 in the flange 
section 68c. 

[0048] In addition, between the peripheral face of the supporting-point prism 67, and 
the inner surface of the connection member 68, and between the peripheral face of the 
connection member 68, and the inner surface of 1st crevice 63a, the space for permitting 
relative tilting of the supporting-point prism 67 mentioned later prepares, respectively, 
and it is ******** t 

[0049] The circular sulcus 72 which has the fixed depth formed toward the center 
section from that peripheral face is engraved on other end 67b of said supporting-point 
prism 67, and the cylinder-like cylinder neck 73 is formed of this circular sulcus 72 
(refer to drawing 8 ). This circular sulcus 72 is in the condition that said 
supporting-point prism 67 was attached in 1st crevice 63a of said plane mirror 43 
through said connection member 68, and is mostly formed in the location corresponding 
to a center of the front face Fr of said plane mirror 43, and a rear face Fb. 
[0050] Said other end 67b is divided into a head 74 and idiosoma 75 through this 
cylinder neck 73. And the head 74 connected to a plane mirror 43 through said 
connection member 68 by existence of this cylinder neck 73 and the idiosoma 75 
connected to said frame 64 are connected to all the radial one of the supporting-point 
prism 67 possible [ relative tilting ]. The tilt feature which permits by this relative 
tilting with the rear face Fb of said plane mirror 43 and wall surface 64a of the frame 64 
which counters the rear face Fb is constituted. Here, since the tilting core Ct of the tilt 
feature in this 1st base material 61 serves as near the center of said cylinder neck 73, it 
becomes the front face Fr and rear face Fb of said plane mirror 43 with a mid gear 
mostly as mentioned above depending on the formation location of a circular sulcus 72. 
[0051] Moreover, the head 74 connected to a plane mirror 43 through said connection 
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member 68 by existence of said cylinder neck 73 and the idiosoma 75 connected to said 
frame 64 are connected to the circumference of the medial-axis line of the 
supporting-point prism 67 minutely rotatable. The rotation device in which this permits 
relative minute rotation centering on the supporting-point prism 67 of said plane mirror 
43 and frame 64 is constituted. 

[0052] As shown in drawing 3 - drawing 6 and drawing 7 (a) - drawing 7 (c), said 2nd 
base material 62 consists of a cylinder-like support prism (henceforth a "shift prism") 78 
movable to the parallel to which said end section 78a is fixed to said frame 64, and said 
connection member 68 equipped with the crevice in which said shift prism 78 is held so 
that the peripheral face of the shift prism 78 may be covered. The end face by the side of 
the end section 78a is being fixed by the shift prism 78 with three bolts 69 to wall 
surface 64a of said frame 64 like said supporting-point prism 67. Moreover, the end face 
by the side of the other end 78b is being fixed by the shift prism 78 with two bolts 70 to 
inner base 68a of said connection member 68 like said supporting-point prism 67. And 
this shift prism 78 is being fixed to the rear face Fb of a plane mirror 43 through this 
connection member 68. 

[0053] In addition, between the inner surfaces of the peripheral face of the connection 
member 68, 2nd crevice 63b, or 3rd crevice 63c, the space for permitting relative tilting 
and the relative parallel displacement of the shift prism 78 which are mentioned later 
prepares, respectively between the peripheral face of the shift prism 78, and the inner 
surface of the connection member 68, and it is ********. 

[0054] The configuration of the shift prism 78 is explained based on drawing 6 and 
drawing 7 . 1st notch 79a of the cross- section semicircle configuration which spreads so 
that a pair may be made along the flat surface which intersects perpendicularly with 
the medial-axis line, and plate-like 1st neck 80a prolonged in the direction of a path of 
the shift prism 78 between 1st notch 79a of the couple are formed at other end 78b of 
said shift prism 78. Furthermore, predetermined spacing is set in the direction of these 
1st notch 79a and 1st neck 80a, and said medial-axis line, and 2nd notch 79b of the 
same configuration and plate like 2nd neck 80b are formed in it. 

[0055] Here, 2nd neck 80b is prepared so that it may intersect perpendicularly to the 
direction where said 1st neck 80a extends. That is, 1st neck 80a and 2nd neck 80b are 
left and formed in the direction of the medial-axis line of the shift prism 78, and are 
formed in the location rotated 90 degrees mutually. As shown in drawing 3 - drawing 6 
and drawing 7 (a) - drawing 7 (c), moreover, both the necks 80a and 80b In the condition 
that the shift prism 78 was attached through said connection member 68 in 2nd crevice 
63b of said plane mirror 43, or 3rd crevice 63c The mid-position on the medial-axis line 
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of the shift prism 78 is formed so that it may correspond in the center mostly as the 
front face Fr and rear face Fb of said plane mirror 43. Thereby said shift prism 78 is 
divided into 1st head 81a and 2nd head 81b through said 1st neck 80a while it is divided 
into 2nd head 81b and idiosoma 82 through said 2nd neck 80b. 

[0056] And 2nd head 81b and idiosoma 82 are connected possible [ relative tilting ] 
along with the longitudinal direction of that 2nd neck 80b by existence of this 2nd neck 
80b. In other words, 2nd head 81b and idiosoma 82 are connected possible [ relative 
tilting ] focusing on the axis which intersects perpendicularly with the medial-axis line 
of the shift prism 78. Moreover, 2nd head 81b and 1st head 81a are connected possible 
[ relative tilting ] along with the longitudinal direction of the 1st neck 80a by existence 
of 1st neck 80a. In other words, 2nd head 81b and 1st head 81a are connected possible 
[ relative tilting ] focusing on the axis which intersects perpendicularly with the 
medial-axis line of the shift prism 78. 

[0057] Here, it is arranged so that the direction where both the necks 80a and 80b 
extend may intersect perpendicularly mutually as mentioned above. For this reason, 1st 
head 81a connected to a plane mirror 43 through said connection member 68 and the 
idiosoma 82 connected to said frame 64 will be in the connection condition in which 
relative tilting to all the radial one of the shift prism 78 is possible. The tilt feature 
which permits by this relative tilting with the rear face Fb of said plane mirror 43 and 
wall surface 64a of the frame 64 which counters the rear face Fb is constituted. Here, 
the tilting core Ct of the tilt feature in this 2nd base material 62 becomes the front face 
Fr and rear face Fb of said plane mirror 43 with a mid gear mostly in order to be 
dependent on the mid-position of said both necks 80a and 80b. 

[0058] Moreover, 2 sets of parallel bridge sections 83a and 83b are formed in the location 
estranged to the idiosoma 82 of said shift prism 78 in the direction of a medial-axis line 
of said both necks 80a and 80b and shift prism 78 of these. Two bridge pieces 83al 
prolonged in the direction of a path of the shift prism 78 and parallel and 83a2 are 
formed in this parallel bridge section 83a, and two bridge pieces 83bl prolonged in the 
direction of a path of the shift prism 78 and parallel and 83b2 are formed in parallel 
bridge section 83b. While each bridge piece 83al of parallel bridge section 83a, 83a2, 
and each bridge piece 83b 1 of parallel bridge section 83b and. 83b2 are mutually 
extended and formed in the same direction, predetermined distance detached building 
****** of it is carried out on the medial-axis line. Said idiosoma 82 is divided into head 
side idiosoma 82a, medium idiosoma 82b, and end face side idiosoma 82c by these 
parallel bridge sections 83a and 83b. Medium idiosoma 82b is divided into two more 
division pieces 82bl and 82b2 by the groove meat theft section 84 which spreads along 
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the longitudinal section containing the medial-axis line of the shift prism 78. And the 
division piece 82b2 is connected with head side idiosoma 82a and end face side idiosoma 
82c for the division piece 82bl through the bridge piece 83a2 of another side of each 
parallel bridge sections 83a and 83b, and 83b2 through one bridge piece 83al of each 
parallel bridge sections 83a and 83b, and 83bl, respectively. 

[0059] Head side idiosoma 82a and end face side idiosoma 82c will be in the possible 
connection condition of the relative parallel displacement to the direction where said 
each bridge piece 82al, 82a2, 82bl, and 82b2 extend, and the direction which intersects 
perpendicularly by the configuration of these 2 sets of parallel bridge sections 83a and 
83b, and the meat theft section 84. Thereby, the parallel shift device in which the 
relative parallel displacement of the rear face Fb of said plane mirror 43 and wall 
surface 64a of said frame 64 is permitted is constituted. 

[0060] By the way, as shown in drawing 9 , said each 2nd base material 62 is arranged 
in said 2nd crevice 63b and 3rd crevice 63c so that the direction in which the parallel 
displacement of the parallel shift device is possible may point to the medial-axis line of 
said 1st base material 61. The straight lines LCI and LC2 which connect the core Cl of 
1st crevice 63a located in the medial-axis line of said 1st base material 61, the core C2 of 
2nd crevice 63b located in the medial-axis line of each 2nd base material 62, and the 
core C3 of 3rd crevice 63c are supposed. And each 2nd base material 62 is arranged so 
that said straight line LC 1 or said straight line LC 2, and the direction where each 
bridge piece 83al in the shift prism 78, 83a2, 83bl, and 83b2 extend may cross at right 
angles. Thereby, the rear face Fb of said plane mirror 43 and wall surface 64a of said 
frame 64 are supported so that a relative parallel displacement may be possible to the 
2-way in alignment with said straight line LC 1 centering on said 1st base material 61, 
and a straight line LC 2 (refer to drawing 4 and drawing 5 ). 

[0061] Next, actuation of the aligner 31 constituted as mentioned above is explained. If 
the exposure light EL is irradiated from the exposure light source 32 where alignment 
of Wafer W and Reticle R is performed as shown in drawing 1 , in case this exposure 
light EL passes the illumination-light study system 33, a cross- section configuration 
will be restricted for example, in the shape of a slit by the blind in the illumination-fight 
study system 33. And the exposure light EL made into the shape of this slit illuminates 
the lighting field of the shape of a slit on the reticle R by which the circuit pattern was 
drawn through the fly eye lens, the condenser lens, etc. with a uniform illuminance. 
[0062] Next, as shown in drawing 2 , incidence of the exposure light EL which 
penetrated this reticle R is carried out to a projection optical system 35, and 1st lens 
group 44a is mainly concerned with it, it penetrates a left half part, and results in a 
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concave mirror 42. Here, it is reflected in the direction of incidence, and the symmetrical 
direction about the optical axis AXl of the concave mirror 42, and the exposure light EL 
penetrates the right half part of 1st lens group 44a, and results in 1st plane mirror 43a. 
[0063] Next, it is reflected by 1st plane mirror 43a, and turns this exposure light EL 
towards a direction parallel to the optical axis AX2 of 2nd lens group 44b, and 2nd lens 
group 44b is mainly concerned with it, it penetrates the Johan section, and results in 
2nd plane mirror 43b. Then, it is reflected by 2nd plane mirror 43b, and turns this 
exposure light EL in the direction parallel to the optical axis AX3 of 3rd lens group 44c. 
[0064] And 3rd lens group 44c is mainly concerned with this exposure light EL, it 
penetrates a left half part, and results in the wafer W on the substrate stage 36 through 
the 2nd opening 55. Thus, in case the projection space image of the circuit pattern on 
Reticle R penetrates the 1st - the 3rd lens groups 44a-44c, it is reduced by 1/n time, and 
on said wafer W, projection exposure of the circuit pattern on the reduced reticle R is 
carried out. 

[0065] In the case of this exposure, the synchronous scan of the mask holder 41 which 
carries out installation support of the reticle R, and the substrate holder 48 which 
carries out installation support of the wafer W is mutually carried out with a 
predetermined velocity ratio in accordance with said Y shaft orientations at the reverse 
sense. Thereby, the whole pattern of Reticle R is imprinted by the predetermined shot 
field on Wafer W. Such scan exposure is performed by migration of the X stage 46 of the 
substrate stage 36, and the Y stage 47, carrying out step migration of the wafer W one 
by one. And the pattern of Reticle R is imprinted by all the shot fields on Wafer W. 
[0066] According to this 1st operation gestalt constituted as mentioned above, the 
following operation effectiveness is done so. 

(**) In the mirror means for supporting 60 of this operation gestalt, it is supported so 
that relative tilting with wall surface 64a of the frame 64 to which a plane mirror 43 
counters the rear face Fb and this rear face Fb with each base materials 61 and 62 may 
be permitted. 

[0067] For this reason, a plane mirror 43 and a frame 64 do not carry out field contact 
directly, and the profile irregularity of that plane of composition does not get across to 
the direct plane mirror 43. Thereby, the stress concentration to the front face Fr of the 
plane mirror 43 by the processing tolerance of frame 64 grade and plane mirror 43 the 
very thing is controlled, and the yield of the deflection in this front face Fr is reduced. 
Therefore, the profile irregularity of this front face Fr can improve, and the high 
optical-character ability of a plane mirror 43 can be secured. 

[0068] Moreover, a temperature gradient arises between a plane mirror 43 and a frame 



[JP,2000-028898,A] 
Page 17 of 30 



64 by exposure light at the time of exposure actuation. According to this temperature 
gradient, a plane mirror 43 and a frame 64 expand and contract according to each 
coefficient of linear expansion. The difference of this telescopic motion produces and 
cheats out of stress inside a plane mirror 43 through a base material. However, in said 
each base materials 61 and 62, the center position Ct which is said relative tilting is 
formed so that it may be mostly located in the center while being with the front face Fr 
of a plane mirror 43, and a rear face Fb. For this reason, even if said stress arises in a 
plane mirror 43, that stress does not produce and cheat out of a variation rate which is 
different at a front face Fr and the rear face Fb. That is, the plane mirror 43 whole is 
only lengthened in the direction of a side face (direction parallel to the front face Fr of a 
plane mirror 43), generating of the curvature in this plane mirror 43 is controlled nearly 
thoroughly, and the profile irregularity of said front face Fr is maintained while it has 
been good. Therefore, while being able to control certainly fluctuation of the 
optical -character ability of the plane mirror 43 accompanying said temperature change, 
the high optical -character ability of the plane mirror 43 can be maintained much more 
certainly. 

[0069] (**) the 1- by which the plane mirror 43 was formed in the rear-face Fb side in 
the mirror means for supporting 60 of this operation gestalt it is supported where 
three base materials 61 and 62 which permit said relative tilting are held in 3rd crevice 
63a - 63c. Thus, the center position Ct of said relative tilting can be arranged easily 
between the front face Fr of a plane mirror 43, and a rear face Fb, and certainly by 
arranging the center position Ct of said relative tilting in said crevice 63a - 63c. 
[0070] (**) In the mirror means for supporting 60 of this operation gestalt, the 1st ■ the 
3rd crevice 63a _ 63c set the location where the amount of deflections in the gravity 
direction of a plane mirror 43 serves as min as cores C1C3, and it is ************, p or 
this reason, the amount of deflections of the front face Fr based on the self-weight of a 
plane mirror 43 can serve as min, the profile irregularity of that front face Fr can 
improve, and the high optical-character ability of a plane mirror 43 can be maintained 
further. 

[0071] (**) Each base materials 61 and 62 are constituted from the support prisms 67 
and 78 of the shape of a column to which the end sections 67a and 78a are fixed to a 
frame 64, and the connection member 68 which holds the other end 67b and 78b of the 
support prisms 67 and 78, and is fixed to inner base 68a by the mirror means for 
supporting 60 of this operation gestalt. And this connection member 68 is being fixed to 
the rear face Fb of a plane mirror 43 in flange section 68c prolonged toward the method 
of outside from the perimeter of the opening 68b. 
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[0072] For this reason, a plane mirror 43 will be connected with a frame 64 through the 
connection member 68 and the support prisms 67 and 78 in the rear face Fb estranged 
most from that front face Fr. Therefore, by binding tight, it can control to minimum that 
the distortion accompanying immobilization using the bolt 71 with the distortion 43 
accompanying this connection, i.e., said plane mirror, and said connection member 68 
gets across to the front face Fr of a plane mirror 43, and profile irregularity with this 
high front face Fr can be maintained. 

[0073] (**) The two necks 80a and 80b are formed in the shift prism 78 in the mirror 
means for supporting 60 of this operation gestalt so that include-angle spacing of 90 
degrees may be mutually made focusing on a concentricity axis in the location distant in 
the direction of the medial-axis line. Furthermore, the direction of a path of the shift 
prism 78, 2 sets of parallel bridge sections 83a and 83b prolonged in parallel, and the 
groove meat theft section 84 prolonged along the direction of an axis of the shift prism 
78 among the parallel bridge sections 83a and 83b are formed at this shift prism 78 at 
the location estranged in the direction of an axis of said necks 80a and 80b and the shift 
prism 78. 

[0074] For this reason, the tilt feature which permits relative tilting with the heads 81a 
and 81b of those both sides and idiosoma 82 is realized by the configuration of said 
necks 80a and 80b. Moreover, the parallel shift device in which the relative parallel 
displacement of end section 78a of the shift prism 78 and other end 78b is permitted is 
realized by the configuration of said parallel bridge sections 83a and 83b and the meat 
theft section 84. According to these tilt features and a parallel shift device, the stress 
produced within said plane mirror 43 can be missed, and the stress concentration in the 
front face Fr of a plane mirror 43 can be avoided. Here, both devices consist of groove 
Notches 79a and 79b and meat theft sections 84, and are easy structure. Therefore, 
simplification of the configuration of said 2nd base material 61 can be attained. 
[0075] (**) The mirror means for supporting 60 of this operation gestalt are equipped 
with the 2nd two base material 62 equipped with the parallel shift device in which the 
relative parallel displacement of both the opposed faces of the rear face Fr of a plane 
mirror 43 and wall surface 64a of a frame 64 is permitted, and the 1st one base material 
61 which regulates an inphase pair parallel displacement. 

[0076] For this reason, if stress arises in a plane mirror 43 by the temperature change 
in equipment etc., the relative parallel displacement of both the opposed faces of a plane 
mirror 43 and a frame 64 will be carried out by said parallel shift device, and a part of 
that stress will be absorbed. Thereby, the concentration by the side of one field of the 
plane mirror 43 of said stress is eased, and it can control that curvature arises in the 
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plane mirror 43. It is supported by stability, without the disorderly relative 
displacement of a plane mirror 43 and a frame 64 being regulated by existence of the 1st 
base material 61, and on the other hand, a plane mirror 43 being carelessly unsteady. 
[0077] (g) the mirror means for supporting 60 of this operation gestalt the parallel 
bridge sections 83a and 83b of the shift prism 78 •■ every - it is formed so that it may 
extend at a right angle mostly to the straight lines LCI and LC3 which connect the core 
Cl of the cores C2 and C3 of the 2nd base material 62, and the 1st base material 61. For 
this reason, the relative parallel displacement of the plane mirror 43 and frame 64 
based on the parallel shift device of each 2nd base material 62 centering on the 1st base 
material 61 can be made to perform smoothly. 

[0078] (**) In the mirror means for supporting 60 of this operation gestalt, the rotation 
device in which relative rotation with a plane mirror 43 and a frame 64 centering on the 
base material 61 is permitted in the 1st base material 61 is formed. Here, the relative 
parallel displacement of a plane mirror 43 and a frame 64 may arise [ the 2nd two base 
material 62 ] to a 2-way according to the parallel shift device simultaneously. On the 
other hand, it can control that can absorb the interference accompanying the relative 
parallel displacement to said 2-way by rotating a plane mirror 43 and a frame 64 
minutely, and a new deflection arises on the front face Fr of a plane mirror 43 according 
to said rotation device. 

[0079] (**) In the mirror means for supporting 60 of this operation gestalt, the cylinder 
neck 73 which makes the rotation device of the 1st base material 61 serves as said tilt 
feature. For this reason, simplification of the configuration of the 1st base material 61 
can be attained. 

[0080] (**) In the mirror means for supporting 60 of this operation gestalt, while fitting 
in with the supporting-point prism 67 to which the 1st base material 61 is fixed to a 
frame 64, and its supporting-point prism 67, it consists of a connection member 68 fixed 
to a plane mirror 43. The circular sulcus 72 covering the perimeter is formed in the 
supporting-point prism 67. Thus, the head 74 and idiosoma 75 which make a major 
diameter to the 1st base material 61, and the cylinder neck 73 which makes a narrow 
diameter portion are formed by forming the circular sulcus 72 covering the perimeter. 
Thereby, relative rotation with a head 74 and idiosoma 75 and relative tilting are. 
attained focusing on the cylinder neck 73, and it can realize with the tilt feature and 
rotation device in the 1st base material 61 with an easy configuration. 
[0081] (**) In the lens barrel 51 of this operation gestalt, the plane mirror 43 is held 
through the mirror means for supporting 60 of said configuration at inner skin. 
Therefore, the yield of the deflection in a plane mirror 43 is reduced, and a plane mirror 
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43 can be supported, without causing lowering of optical-character ability in a lens 
barrel 51. 

[0082] (**) In the aligner 31 of this operation gestalt, the plane mirror 43 is supported in 
the lens barrel 51 through the mirror means for supporting 60 of said configuration. For 
this reason, lowering of the optical-character ability in a plane mirror 43 is controlled, 
and projection exposure of high degree of accuracy is attained. 

[0083] (The 2nd operation gestalt) Below, the 2nd operation gestalt of this invention is 
explained focusing on a different part from said 1st operation gestalt. 
[0084] In the mirror means for supporting 90 as optical element means for supporting of 
this 2nd operation gestalt, as shown in drawing 10 (a) and drawing 10 (b), a plane 
mirror 43 is supported in that side face Fs. Between the side face Fs of a plane mirror 43, 
and wall surface 93a of the frame 93 as pedestal material which counters the side face 
Fs, the mirror base material (henceforth a "tilting base material") 91 which permits 
tilting as a support device, and the mirror base material (henceforth a "migration base 
material") 92 which similarly permits migration in the two directions of as a support 
device are arranged. In addition, in drawing 10 (a), Z r shaft shall be taken [ X' shaft ] for 
Y' shaft and the rectangular direction with space in the vertical direction of space here 
at the longitudinal direction of space, respectively. 

[0085] Said tilting base material 91 consists of balls 96 infixed between the plane mirror 
side receptacle member 94 fixed to the side face Fs of a plane mirror 43, the frame side 
receptacle member 95 arranged so that it may be fixed to wall surface 93a of a frame 93 
and said plane mirror side receptacle member 94 may be countered, and both [ these ] 
the receptacle members 94 and 95. Said ball 96 is infixed so that the center position Cb 
of the ball 96 may come in the flat surface of the front face Fr of a plane mirror 43, and a 
rear face Fb which includes a center section mostly among the cone like crevices 94a 
and 95a formed between the opposed faces of said both receptacle members 94 and 95. 
Said both receptacle members 94 and 95 are connected with the spring 97 of the couple 
which energizes both the receptacle members 94 and 95 in the direction which 
approaches mutually, and omission of said ball 96 are prevented. And only relative 
tilting with the side face Fs of a plane mirror 43 based on the rolling motion within both 
cone-like crevice 94a of said ball 96 and 95a and wall surface 93a of a frame 93 is 
permitted by this tilting base material 91. 

[0086] Said migration base material 92 consists of an abbreviation semicircle tubed flat 
spring 98 infixed between the side face Fs of a plane mirror 43, and wall surface 93a of 
said frame 93. This flat spring 98 is securing predetermined pressure welding die 
length to wall surface 93a of the side face Fs of a plane mirror 43, and a frame 93, and 
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has regulated migration of said Z' shaft orientations. Here, these Z 1 shaft orientations 
are in agreement with the direction of a short hand of said side face Fs. It can be said 
that regulation of the migration to Z* shaft orientations of said plane mirror 43 from this 
is equivalent to regulation of tilting of said plane mirror 43 to the front face Fr and the 
rear face Fb direction in said plane mirror 43. 

[0087] On the other hand, this flat spring 98 is said Y* shaft orientations with the elastic 
deformation thing easily. Moreover, the side face Fs of the plane mirror [ in / in a flat 
spring 98 / said X* shaft orientations ] 43 and the pressure welding die length to wall 
surface 93a of a frame 93 are very short, contiguity [ in / by this / the parallel 
displacement in shaft orientations and X'Y' shaft orientations of the side face Fs of said 
plane mirror 43, and wall surface 93a of a frame 93 ] -- alienation is permitted. In other 
words, only migration in the X'Y' flat surface in the front face Fr of said plane mirror 43 
is permitted. 

[0088] According to this 2nd operation gestalt constituted as mentioned above, the 
following operation effectiveness is done so. 

(**) In the mirror means for supporting 90 of this operation gestalt, the plane mirror 43 
is supported so that relative tilting with the side face Fs and wall surface 93a of a frame 
93 may be permitted by each tilting base material 91. moreover, the plane mirror 43 - 
the migration base material 92 - the relative parallel displacement to the longitudinal 
direction of said side face Fs of the side face Fs and wall surface 93a of a frame 93, and 
contiguity - it is supported so that alienation may be permitted. 

[0089] For this reason, a plane mirror 43 and a frame 93 do not carry out field contact 
directly and the profile irregularity of that plane of composition does not get across to 
the direct plane mirror 43. Thereby, the same with having indicated to (b) of said 1st 
operation gestalt, the yield of the deflection in the front face Fr of a plane mirror 43 is 
reduced, and the high optical -character ability of a plane mirror 43 can be secured. 
[0090] Moreover, in said tilting base material 91, the core Cb which is the ball 96 which 
makes the core of said relative tilting is formed so that it may be mostly located in the 
center while being with the front face Fr of a plane mirror 43, and a rear face Fb. For 
this reason, generating of the curvature accompanying the temperature change in the 
equipment in a plane mirror 43 etc. is controlled nearly thoroughly the same with 
having indicated to (b) of said 1st operation gestalt, and the high optical-character 
ability of that plane mirror 43 can be maintained much more certainly. 
[0091] (The 3rd operation gestalt) Below, the 3rd operation gestalt of this invention is 
explained focusing on a different part from said each operation gestalt. 
[0092] In the mirror means for supporting 100 as optical element means for supporting 
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of this 3rd operation gestalt, as shown in drawing 11 , the crevices 63a63c as shown in 
said 1st operation gestalt at the rear face Fb of a plane mirror 43 are not formed. And 
the plane mirror 43 is supported by wall surface 64a of said frame 64 through the 
movable mirror base material (henceforth a "movable base material") 101 equipped with 
the spherical-bearing section in said each crevices 63a-63b of the rear face Fb, and a 
corresponding location. 

[0093] Said movable base material 101 consists of a component side receptacle member 
102 by which the end section is fixed on the rear face Fb of a plane mirror 43, and a 
pedestal side receptacle member 103 by which the end section is fixed to wall surface 
64a of said frame 64. The heights in which the radius core Cr has the curvature side 
between the front face Fr of a plane mirror 43 and a rear face Fb mostly located in the 
center are formed in the other end of said component side receptacle member 102. 
Moreover, the crevice in the same location as the radius core Cr of the curvature side of 
said component side receptacle member 102 is formed in the other end of the pedestal 
side receptacle member 103. Said spherical-bearing section consists of heights of the 
component side receptacle member 102, and a crevice of the pedestal side receptacle 
member 103. The rear face Fb of said plane mirror 43 and wall surface 64a of said frame 
64 are connected with the spring 104. Said both receptacle members 102 and 103 are 
joined possible [ sliding ] in the opposite bearing surface 105 formed in the shape of a 
curvature side as mentioned above. Here, it is formed in the location corresponding to 
the cores C1-C3 of each crevices 63a-63c that are a center between the front face Fr of a 
plane mirror 43, and a rear face Fb mostly, and the radius core Cr shows the spherical 
surface which makes the opposite bearing surface 105 of each of said movable base 
material 101 to drawing 3 . Moreover, said spring 104 is aslant constructed so that it 
may point to said each radius core Cr in a way location outside each movable base 
material 101. 

[0094] according to this 3rd operation gestalt constituted as mentioned above - (**) 
given in said 1st operation gestalt, and (Ha) the operation effectiveness almost same 
with having indicated - in addition, the following operation effectiveness is done so. 
[0095] (**) In the mirror means for supporting 100 of this operation gestalt, while the 
radius core Cr which is the opposite bearing surface 105 of the movable base material 
101 is with the front face Fr of a plane mirror 43, and a rear face Fb, it is mostly 
arranged in the center. Thereby, the core which is relative tilting with the rear face Fr of 
a plane mirror 43 and wall surface 64a of a frame 64 is mostly located in the center, 
while being with said front face Fr and rear face Fb. For this reason, without 
establishing a crevice in the rear-face Fb side of a plane mirror 43, the core of said 
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relative tilting can be arranged between said front faces Fr and rear faces Fb, and a 
plane mirror 43 can be processed easily. 

[0096] (The 4th operation gestalt) Below, the 4th operation gestalt of this invention is 
explained focusing on a different part from said 1st operation gestalt. 
[0097] In the mirror means for supporting 110 as optical element means for supporting 
of this 4th operation gestalt, as shown in drawing 12 , the configuration of a frame 111 
differs from the clamp face of the mirror base materials 61 and 62 to a plane mirror 43. 
That is, the same 1st crevice 63a as said 1st operation gestalt, 2nd crevice 63b, and 3rd 
crevice 63c set predetermined spacing on the front face Fr (reflector) of a plane mirror 
43 mutually, and are formed in it. In said 1st crevice 63a, the 1st same base material 61 
as said 1st operation gestalt is arranged, and the 2nd same base material 62 as said 1st 
operation gestalt is arranged in said 2nd crevice 63b and 3rd crevice 63c. And the 
opening 112 for leading the exposure light EL to said frame 111 to the front face Fr of a 
plane mirror 43 is formed. 

[0098] Also with such a configuration, the almost same operation effectiveness can be 
acquired except for (2) of a publication in said 1st operation gestalt. 

(Example of modification) In addition, the operation gestalt of this invention may be 
changed as follows. 

[0099] - With said 1st operation gestalt, it considered as the configuration which 
supports a plane mirror 43 to wall surface 64a of a frame 64 in the condition of having 
arranged the 1st base material 61 or 2nd base material 62 in each of that crevice 
63a-63c. On the other hand, as shown in drawing 13 , the support prism 122 which 
makes the shape of a cylinder of a minor diameter rather than the bore of these crevices 
63a63c is inserted into said each crevice 63a 63c, respectively. While fixing end side 
122a of each of that support prism 122 to the inner base 121 of each of said crevices 
63a 63c by adhesion, you may make it fix other end side 122b of each of that support 
prism 122 to a frame 64. In this case, the thing between the front face Fr of a plane 
mirror 43 and a rear face Fb for which the inner base 121 of each of said crevices 
63a _ 63c is mostly arranged in the center is desirable. In this example, by the elastic 
deformation of a glue line, although it is small, the relative parallel displacement 
between the rear face Fb of said plane mirror 43 and wall surface 64a of a frame 64 and . 
relative tilting are possible, and it has come. 

[0100] thus, the effectiveness of (**) [ in / when it carries out / said 1st operation 
gestalt ], and (Ha) a publication ■■ in addition, while being able to simplify the structure 
of a mirror base material, the effectiveness that the cutback of components mark can be 
aimed at is acquired. 
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[0101] * With said 1st operation gestalt, the configuration of the parallel bridge sections 
83a and 83b of the shift prism 78 and the meat theft section 84 has realized the parallel 
shift device in which the relative parallel displacement of the rear face Fb of said plane 
mirror 43 and wall surface 64a of said frame 64 is permitted again. On the other hand, 
as typically shown in drawing 14 , the link mechanism 125 using a parallel spring etc. 
may be adopted, and said parallel shift device may be realized. In this case, the tilt 
feature 126 using pivot bearing, ball bearing, etc. may be made to intervene between 
said plane mirror 43 and said parallel shift device 125. Moreover, this tilt feature 126 
may be formed so that that tilting core Ct may be located between the front face Fr of 
said plane mirror 43, and a rear face Fb. 

[0102] - With said 1st operation gestalt, although the supporting-point prism 67 and the 
shift prism 78 were fixed to the rear face Fb of a plane mirror 43 through the connection 
member 68, this supporting-point prism 67 and the shift prism 78 may be fixed to the 
inner base of each crevices 63a-63c almost directly by adhesion etc. through the 
connection member 68 again in the other end sides 67b and 78b. 

[0103] thus, (**) [ in / when it carries out / said 1st operation gestalt ] - effectiveness 
given in - (Ha) and (e) - in addition, while being able to simplify the structure of each 
base materials 61 and 62, the effectiveness that the cutback of components mark can be 
aimed at is acquired. 

[0104] - With said each operation gestalt, although considered as the mirror means for 
supporting which support a plane mirror 43 so that the incident angle of the exposure 
light EL may make 45 degrees, said incident angle is not limited to 45 degrees, and may 
be set as the incident angle of arbitration again. 

[0105] - With said each operation gestalt, although each supported the plane mirror 43 
with three base materials 61, 62, 91, and 92,101, a plane mirror 43 may be supported 
with four or more base materials 61, 62, 91, and 92,101 again. 

[0106] - With said each operation gestalt, the center positions Ct, Cb, and Cr which are 
the relative tilting formed each base materials 61, 62, and 91,101 again so that it might 
be mostly located in the center while being with the front face Fr of a plane mirror 43, 
and a rear face Fb. On the other hand, each base materials 61, 62, and 91,101 may form 
said the center positions Ct, Cb, and Cr so that it may be mostly located between the 
front face Fr of a plane mirror 43, and a rear face Fb unlike a center. 
[0107] - In said 4th operation gestalt, it may replace with the 1st base material 61 and 
2nd base material 62, and a plane mirror 43 may be supported to a frame 111 again 
using the movable base material 101 of a publication in said 3rd operation gestalt. 
[0108] - With said each operation gestalt, although the example was shown as optical 
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element means for supporting for plane mirrors, shape may be taken again as means for 
supporting for supporting optical elements, such as a convex mirror, a concave mirror, 
and a light filter, for example. Moreover, when taking shape as means for supporting of 
an optical element which light, such as a convex lens, a concave lens, and a plane lens, 
passes, it is desirable to set the field surrounded with each base materials 61, 62, 91, 
and 92,101 as the passage field of light. 

[0109] - With said each operation gestalt, an aligner 31 may be materialized as an 
aligner for manufacture of the aligner of a step and repeat method, the aligner of an 
actual size projection mold, a liquid crystal display component, an image sensor, the 
thin film magnetic head, etc., although the example was shown as a scan cutback 
projection mold aligner of step [ for semiconductor device manufacture ] -, and - 
scanning method. 

[0110] - With said each operation gestalt, although the ArF excimer laser was used as 
the exposure light source 32, the light lamp which emits the ultraviolet ray lamp which 
emits the light source which generates higher harmonics, such as the source of an 
electron ray (for example, lanthanum hexa BORAITO (LaB6) of a 
thermocouple-emission mold, a tantalum (Ta)), X line source, a KrF excimer laser, F2 
excimer laser, an YAG laser, and metal vapor laser, for example, i line, etc., h line, g line, 
etc. may be used. In this case, what is necessary is just to support the optical element 
suitable for the wavelength to be used with the optical element means for supporting of 
this invention. 

[0111] In order to attain the function mentioned above, each element which constitutes 
equipment is combined mechanically and setting up optical element means for 
supporting given in said each operation gestalt is finished, similarly, in order to attain 
the function mentioned above, each element of an aligner equipped with the 
above-mentioned optical element means for supporting which constitutes equipment is 
mechanical (piping is included) and electric (wiring is included) being optical (optical 
adjustment being included) ■• it is combined and setting up is finished. 
[0112] Next, technical thought other than invention indicated to the claim which can be 
grasped from said each operation gestalt and the example of modification is indicated 
below with those effectiveness. 

(l) the 1st one base material [61] to which said support device regulates the relative 
parallel displacement of both the opposed faces of said optical element [43] and said 
pedestal material [64], and two or more 2nd base materials [62] equipped with the 
parallel shift device [83a, 83b, 84] in which an inphase pair parallel displacement is 
permitted - since - the inside of becoming claim 1 - claim 6 - optical element means for 



[JP,2000 028898,A] 
Page 26 of 30 



supporting given in any 1 term. 

[0113] Here, said 1st base material [6 1] and the 2nd base material [62] are set, for 
example as said support prism according to claim 6. Moreover, said parallel shift device 
[83a, 83b, 84] is formed, for example in two or more parallel bridge sections according to 
claim 7 and the meat theft section formed between them. 

[0114] Therefore, according to invention given in this (l), if stress arises in an optical 
element by change of environmental temperature etc., the relative parallel 
displacement of both the opposed faces of an optical element and said pedestal material 
will be carried out by the parallel shift device of the 2nd base material, and a part of 
that stress will be absorbed. For this reason, the concentration by the side of the 1st 
page of the optical element of said stress is eased, and the effectiveness that it can 
control that that big deflection arises in the 1st page is acquired. On the other hand, the 
disorderly relative displacement of an optical element and pedestal material is 
regulated by existence of the 1st base material, and an optical element is stabilized and 
is supported. 

[0115] (2) said each parallel bridge section [83a, 83b] - the 1st base material [61] and 
said said every - optical element means for supporting given in the above (l) formed so 
that it might extend at a right angle mostly to the straight line [LC1LC3] passing 
through a core [C1C3] with the 2nd base material [62]. 

[0116] Therefore, according to invention given in this (2), the effectiveness that the 
relative parallel displacement of an optical element and the pedestal material can be 
smoothly carried out according to the parallel shift device of each 2nd base material a 
core [ the 1st base material ] is acquired. 

[0117] (3) Said 1st base material [61] is optical element means for supporting the above 
(l) equipped with the rotation device [73] in which relative rotation with said optical 
element [43] centering on the 1st base material [61] and said pedestal material [64] is 
permitted, or given in (2). 

[0118] therefore, mutual by the parallel shift device of two or more 2nd base materials 
according to invention given in this (3) - ** -- the relative parallel displacement of the 
optical element to a direction and pedestal material may arise Here, since said 1st base 
material is equipped with said rotation device, interference of the relative parallel 
displacements to said mutually different direction is absorbed by rotating an optical 
element and pedestal material minutely, and the effectiveness that it can control that a 
new deflection arises in the 1st page is acquired. 

[0119] (4) Said rotation devices [73] are optical element means for supporting given in 
the above (3) which makes a tilt feature according to claim 4 serve a double purpose. 
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Therefore, according to invention given in this (4), the effectiveness that simplification 
of the configuration of the 1st base material can be attained is acquired. 
[0120] (5) While said 1st base material [61] has opening [68b] which holds the other end 
[67b] of the support prism [67] and support prism [67] of the shape of a column to which 
the end section [67a] is fixed to said pedestal material [64] The above (3) which 
consisted of a connection member [68] prepared in the crevice [63a 63c] formed in the 
1st page [Fr] of an optical element [43], or the 2nd page [Fb], and established the 
circular sulcus [72] covering the perimeter in said support prism [67], or optical element 
means for supporting given in (4). 

[0121] Therefore, according to invention given in this (5), a major diameter and a 
narrow diameter portion are formed in the 1st base material by preparing the circular 
sulcus covering the perimeter. Thereby, relative rotation and relative tilting of the major 
diameter of the both sides are attained centering on this narrow diameter portion. For 
this reason, the effectiveness that it is realizable with the tilt feature of the 1st base 
material and a rotation device is acquired with an easy configuration. 
[0122] (6) While said support device [91, 92] is infixed between the side face [Fs] of said 
optical element [43], and the wall surface [93a] of the pedestal material [93] which 
counters the side face [Fs] The tilting base material which permits relative tilting with 
said optical element [43] and said pedestal material [93] [91], the relative parallel 
displacement of said optical element [43] and said pedestal material [93], and contiguity 
the inside of claim 1 claim 3 containing the migration base material [92] which 
permits at least one side of alienation - optical element means for supporting given in 
any 1 term. 

[0123] therefore, the relative parallel displacement of the side face of an optical element 
in which a part of that stress minded the migration base material when stress arose in 
the optical element according to the temperature gradient in equipment etc. according 
to invention given in this (6), and the wall surface of pedestal material and contiguity - 
alienation it is absorbed by at least one side of migration. For this reason, the 
concentration by the side of the 1st page of the optical element of said stress is eased, 
and the effectiveness that it can control that that big deflection arises in the 1st page is 
acquired. 

[0124] (7) Said support device [101] contains the movable base material [101] which has 
the spherical-bearing section [102, 103] fixed to the 2nd page [Fb] side of said optical 
element [43]. They are optical element means for supporting given in any 1 term among 
claims 2 - claims 5 which formed the bearing surface [105] of said spherical-bearing 
section [102, 103] so that the radius core [Cr] might be located between said 1st page 
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[Fr] and said 2nd page [Fb] . 

[0125] Therefore, according to invention given in this (7), without establishing a crevice 
in the 2nd page side of an optical element, the tilting core of a support device can be 
arranged between said 1st page and the 2nd page, and the effectiveness that processing 
of an optical element will become easy is acquired. 
[0126] 

[Effect of the Invention] As explained in full detail above, according to invention of this 
application claim 1, the yield of the deflection in the incidence or the field which carries 
out outgoing radiation of light of an optical element can be reduced, and lowering of 
optical-character ability can be controlled. 

[0127] Moreover, according to invention of this application claim 2, the yield of the 
curvature of the optical element produced in connection with the temperature change in 
equipment etc. can be reduced, and fluctuation of the optical -character ability of the 
optical element accompanying said temperature change can be controlled. 
[0128] Moreover, according to invention of this application claim 3, in addition to said 
effect of the invention according to claim 2, generating of the curvature in an optical 
element can be controlled nearly thoroughly, and high optical character ability can be 
maintained much more certainly. 

[0129] Moreover, according to invention of this application claim 4, in addition to said 
effect of the invention according to claim 2 or 3, the tilting core of said support device 
can be arranged easily between said 1st page and said 2nd page, and certainly. 
[0130] Moreover, according to invention of this application claim 5, in addition to said 
effect of the invention according to claim 4, the amount of deflections based on the 
self-weight of an optical element can serve as min, said profile irregularity of the 1st 
page can be improved, and still higher optical-character ability can be maintained. 
[0131] Moreover, according to invention of this application claim 6, when the flange 
section of a connection member is especially fixed to the 2nd page of an optical element 
in addition to said effect of the invention according to claim 4 or 5, the transfer to said 
1st page of the distortion accompanying connection to an optical element and pedestal 
material is controlled by minimum, and said high profile irregularity of the 1st page can 
be maintained. 

[0132] Moreover, according to invention of this application claim 7, the tilt feature and 
parallel shift device for missing the stress generated within an optical element in 
addition to said effect of the invention according to claim 6 are arranged in the support 
prism. And both devices consist of groove notches and meat theft sections, and are easy 
structure. Therefore, simplification of the configuration of said support device can be 



[JP,2000-028898,A] 
Page 29 of 30 



attained. 

[0133] Moreover, according to invention of this application claim 8, an optical element 
can be held, without causing lowering of optical character ability in the body of a 
lens-barrel. Moreover, according to invention of this application claim 9, lowering of the 
optical-character ability of an optical element is controlled, and projection exposure of 
high degree of accuracy can be performed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The outline block diagram showing the whole aligner of the 1st operation 
gestalt. 

[Drawing 2] The outline block diagram showing the projection optical system and its 
circumference configuration of drawing 1 . 

[Drawing 3l The top view which saw the plane mirror of drawing 1 from the rear-face 
side. 

[Drawing 4] The sectional view expanding and showing the circumference of each base 
material while the 4-4 line cross section of drawing 3 is shown. 

[Drawing 5] The sectional view expanding and showing the circumference of each base 

material while the 5-5 line cross section of drawing 3 is shown. 

[Drawing 6l The perspective view showing the shift prism of drawing 1 . 

[Drawing 7] For the 7a~7a line sectional view of drawing 6 , and (b), the 7b-7b line 

sectional view of drawing 6 and (c) are [ (a) ] the 7c 7c line sectional view of drawing 6 . 

[Drawing 81 For (a), the perspective view showing the supporting-point prism of 

drawing 1 and (b) are the 8b-8b line sectional view of drawing 8 (a). 

[Drawing 9] The explanatory view showing the orientation of each shift prism of 
drawing 1 . 

[Drawing 10] For (a), the top view showing the mirror means for supporting of the 2nd 
operation gestalt and (b) are the 10b- 10b line sectional view of drawing 10 (a). 
[Drawing ll] The side elevation showing the mirror means for supporting of the 3rd 
operation gestalt. 

[Drawing 12] The sectional side elevation showing the mirror means for supporting of 
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the 4th operation gestalt. 

[Drawing 13] The fragmentary sectional view showing the example of modification of 
the mirror means for supporting of the 1st operation gestalt. 

[Drawing 14l The explanatory view showing typically other examples of modification of 
the mirror means for supporting of the 1st operation gestalt. 

[Drawing 15l The sectional view showing the conventional mirror means for supporting. 
[Description of Notations] 

31 ■■ An aligner, 43 - The plane mirror as an optical element, 51 - The lens barrel as a 
lens-barrel, 60 90,100,110 - Mirror means for supporting as optical element means for 
supporting, 61 - The mirror base material for the supporting points as a support device 
(the 1st base material), 62 - The mirror base material for a shift as a support device 
(the 2nd base material), 63a - The 1st crevice as a crevice, 63b - The 2nd crevice as a 
crevice, 63c - The 3rd crevice as a crevice, 64,111 - The frame as pedestal material, 67 
-- While constituting a tilt feature, the support prism for the supporting points as a 
support prism (supporting-point prism), 67a [ - ■ Opening, ] -- The end section, 67b - The 
other end, 68 - A connection member, 68b 68c - The flange section, 78 - While 
constituting a tilt feature, a support prism movable to the parallel as a support prism 
(shift prism), 78a - The end section, 78b The other end, 80a - The 1st neck as a neck, 
80b - The 2nd neck as a neck, 83a, 83b - The parallel bridge section, 84 - Meat theft 
section, 91 - The mirror base material which permits tilting as a support device (tilting 
base material), 92 — The mirror base material which permits migration in the two 
directions of as a support device (migration base material), 101 The movable mirror 
base material (movable base material) as a support device, Cl The center position of 
the 1st crevice which makes one of the relative positions where the amount of 
deflections serves as min, C2 - The center position of the 2nd crevice which makes one 
of the relative positions where the amount of deflections serves as min, C3 - The center 
position of the 3rd crevice which makes one of the relative positions where the amount 
of deflections serves as min, Cb [ — The exposure light as a light, Fb / The rear face as 
the 2nd page, Fr / -■ They are incidence or the field which carries out outgoing radiation 
and a front face as the 1st page about light. ] The core of a ball of making a tilting core, 
Cr - The radius core, Ct which make a tilting core - A tilting core, EL 
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wi***i«)^ws, * cel] £A##2^ctem#t-r3 

I(Fr) Sr^rrs***?- (4 3) ^^J*-TS3t** 
f^gliC^^T, iftfBM (Fr) (Fr) <b 

¥fTft*l6ltc»fl:pJiBtc. 89^3^**^ (4 3) 
?Z3imm (6 2, 9 2) lit «m<fcT5 

[ooi i] zwfztb. *mm&mi<Dmwxte. -yt^ 
m=Fffi^mm\z^ ^yt^xm^rz^m-r^m^o) 

[0012] &fz. x&mTimmm (6 o. 90,1 

0 0, 110) i:#S*iM2©^H * CE 
L) £A#£fctetMrr5SSlffi CFr) £, ISIBSfSl 



3) S^ft-r^^ill^jEfipSSfc^liT, iiMB»lM 
(Fr) i:mrfBm2® (Fb) £<DmzMm*>b (C 
t, Cb, C r) SrWT^X^M* [6 1, 6 2, 9 
1, 9 2, 10 1) ^m^fzZ\t^mm^T^h<DX$> 

[0013] cocfc^tc, *mm#JM2<D5£mxte, m 

mym<Dmmmz£?)Mffifo^mfoxwL&m*± 
*vmzmrj\,*x^mttizfo*ftmm3=i,it 

[0014] ^rz, ^mm&msvmwiz, mm&m 
2izmm<D3£miz&^x. w^smm C6i, 6 2, 

9 1, 9 2, 101) (Dfflfotpfo (C t . C b , C r ) 
^mrlSmiM (Fr) <hfftfEm2® (Fb) <h<Dli;S£* 

&izmwisfzz\t:&m'm£-?z>*><Dx&z> 0 

[0 0 15] Z\(Dtztb. 3(=KSI**3©^^Ttt, mflH 

2 mwiz&tf&mmmti<D±% 

tE£&&£/o£mV\Z-?Z>c\£&X^Z> 0 CintCJ:0, 

[0 0 16] *ra*S4©|gWli ituiSfit^3I 

2*fctt»*«3lcE«©^Wc:i5tiT, tWE3fcJ#«« 

(6 1, 6 2) fiftlB^* 1 ? (4 3) £4>&<£fc 
3j&T^T*^&<£*>3O<D^h»0§ (6 7, 7 
8) £WU mrt23^*^ (4 3) co^l® (Fr) {&J 
Sfctt^2® (Fb) flfltcjgjB3£$nfc^«c<<i:t>3r)© 
DOBP (6 3a-6 3c) ^Z^ttvetmm^tl^ZLii^: 

[0017] zwfz®. ^mm^m4<Dmmx\^ mm 
mxm 2 &tztm$tm 3 izmnoftmoftm tt^r, 
h««*«!SBiHiwrticEsrrs z. tx. mmzmtz 
^&mffi<Dmt}tp>i>&mmm i m aitufe^ 2 Mttop^tc 

[0018] $itz. *mm&m5<Dmwte* mmm^m 
4tzffiSL<Df&miz&\ f >T+ mmmm (6 3 a- 6 3 c j 

^Siffi^*^ (4 3) <Da**lR]lCi3^Sfct>*S3&« 

mfrtfc&im (ci-c3) \z^n^nwLntzz\t.^ 
[0019] cofc#>, **af*^5<o*^Ttt, ttrte 
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[0 0 2 0] £fc, ^If^ 6 (D^te, i«2I63&E.. 

[6 1, 6 2] 13, «WB3fc#*^ C4 3] ©mi® CF 
r] S£«3B2iS CFb) 3&Qfc»$ns*^BB* (6 
4, 111) ICMLT— fljffi [67a, 7 8a) 
ZtLZtiEVW^mtm (6 7, 7 8) £-t©£t*ttfr 

[6 7, 7 8) <Dfte$$1$ [6 7b, 7 8b) ^JR§TS 
mam C6 8b) £#T3 ^ISEIHB [6 3 a 

-6 3c) fa\zmii*>tizmiimtt (6 8) t^e^ 

0, fsmtmtt (6 8) UMrlBffiDflS (6 8b) <D^S 
J&>S*#lcr6l*>oT3KX> ^taSB^SR^ (4 3) CD 
(Fr) ^cl^2I CFb) tlS^nSOtt 
C6 8c) ^ut^im^tfe^ 

[0021] zLcorctb. ^mm^me(Dmmx^ mm 
MiB^^^^BuiBTt^^^om i mwi&tfm 2 ®#jcd 
>b&imm i it mriem 2 m h<Dmizmmrt z> z. t an* 

[0022] ts^isswo^wM^je^*^© 

[0 0 2 3] *ggfl^7<^9IfcL tulB^^ 

6tC|Bmc7)^tC^^T, iWH3a*ft* [7 8) let*, 
(7 8) <OW6*|Sl»c:HtiK:«IB5U>£:^e 

U mflBS«fft* (7 8) <Dm%&llzte&*tiBk<Dl§[» 
(8 0 a, 8 0b) <h, (8 0 a, 8 0b) <hti 

(7 8) (Dmm^faizmmvrz&miz^n^ 
nmmzn, msft&t* (7 8) ©^ft^WTtcMtx 

5¥fr*l6« (8 3 a, 8 3 b) f0¥frW 

(8 3a, 8 3b) ©ratC*3tr>Tlffia*tt# (7 8) © 
ii^t;tf)otI^5ito^W (8 4) <h£l£ 

[0 0 2 4] Z<Dtz#>. &gm&m7 <DfmiZ&\,*T 

[0025] afc. mm (s n ic««*wi*«8© 



5gMli, * (EL) £A»£fcte£H*rrsiB 1 ffi (F 
r) <h, -itftfem iM (F r) d:I^iJ^2I (Fb) 

££t£$jpi (Fs) t&frtzyt&m 1 ? (43) £, m 
^mi-m^m7<Do^rnf}^m^z$m(D^m^ 

(6 0, 9 0, 1 0 0, 1 1 0) ^LT^ 
[0 0 2 6] Z&tztb. *il^8©^t:j;nfl 

hWbw*s 1 -is*® 7 <do *>^-?nfr<D—mizmme> 

»^<OfPfflSrWrS3^*^»S@tCct0> ««©# 

[0027] ^ b^ss (3D izmz^mm^m 

(Fr) <b, rnfte^l® (Fr] ££2t®J<Difl 2 ® (F 
b) SfcfcMM (Fs) t&ftt&yt&m? (4 3) £ 

<?&t&m=?3[tmw ceo, 90, ioo, no & 
(5i) wc^$nfc£££ira£-rs*> 

©i?&s. 

[0028] ^<Dfztb. *mm&i%9<Dmmiz t kn&. 
mmm&m i -bi*e 7 ©5 ^ vrna>©— wci2«© 

[0 0 2 9] 

<om 1 mmmmiz^Tm 1 9 tcg^>TBtt9rr 
[0 0 3 0] ^©Kisasjgmk t^^x^:/- 

s 7-©3fc#setcJM*fcT5 *f69i©*|« 
&&&yt¥m<D^izmMkLfrh<DT*&z>,> 
[0031] s*r, ^3iEsw3^B (^t, mz m?t 

T^o ii tc^Mzotc:, i^i3 id, 

£\ ny&tMz 2^^co^3fe3feEL*rvx^^^-r^ 

3 6^^i^nx^ 0 ^ne>©«i^«4r©^ s 
3t»iR3 2 urn. urn. fmmtmtiim 

tcM»^nfc^r>A3 7fttCJRiWSnT^S. I^T, 



(5) 



^H2000-28898 



[0 0 3 2] mzmj&tm S2£ LTH ifcR 1 

9 3 nm<DU— U^fcSST^A r FX^yYl/- UWtt 

*JR3 3a«HT, ftuf^-V>A3 7 rt©Si^5t*5SI 
3 3 [:^^ti5 0 

[0 0 3 3] taiBHgW**^ 3 3 tt» UU-I/VX, 7 
[0 0 3 4] f^V^^X^-^3 4tt, «J32fiaW3^ 

^3 3^r^tc^viT. fovx^iii4 o Affiles 
cootx^x^— ^3 4tt, i^-^;n*&«B#flrr* 

xfa m i i~&^TMm<Dt&5j5fa) iz&m*imtu^ 

[0 0 3 5] «j^3t^*3 5tt> 03A«S»***^4 
2. 43a. 4 3bS^l/>X^4 4a 4 44b. 44 
c SHffiAfc 3 @S»©S«a»f3^*iC«fc 0«fifcStlT 

w©»j^3t*^3 5^iijir5Wc. -e©»fffij^tfo&«w 

M/J^l/n (iH3iE<Ofi«c) fCft/h^nScfc-p 
[0 0 3 6] «f|2S«XT— S?3 6«. ^4 5^ w5f 

iBx«r^rfii(c»i!iPii6fciES$nfcxx7 L -y4 6 

Y«*|BjJC»»pTffifcES$nfcY^^-y 4 7 <h£fil 
«l^c Z.<DY^— y4 7Jwtt» ^X/\W^@-T 
^(hi:t>Jc^iR«LTS»-r5S«*;^4 8*Wtt 

[0 0 3 7] fWBS#*5&* 3 5 (CO^TPIffilC 

mmtz>. mi -&xmz\z^cr^\z. ^^35 

LT»/h3fc*3fc£«fiWS» 1 ~m 3 U>X* 4 4 
a-44ct, *»©SI*3t** : Fi:bT©IHIffi«S4 
2, fl¥®i4 3a, M2fli4 3bt$«A 

[0 0 3 8] Htnau>X«t1BS5 Itt, *ffi7X^^r- 
y3 4 «tcj^fi£Sn>5:* 1«5 3 £#*r 1 A V 
;U5 1at, MfBaSX-T 1 — y3 6«tCJ^j5fi$nfc*2 



IBP«5 5Sr*r-T«>S3yiU;P5 1 bt, HMESlAU 
JI/5 1 a«hmffBm37\ + u;U5 1 b t<DmiZ&W£tlZ>m 
2AI/^5 1 c t^e»#lJB3c$tlS. 
[0 0 3 9]IlI/>Xi4 4aH U>X««5 1© 

dou>x, t5i/>x^t^fcoT^$nrv^ 0 ^21/ 

>Xf*4 4bfcL l/>X««5 1©^2/tI/^5 1crt 

izw&ati. ffiriBztttii[3WSY«i*iBj(c*BoT^ 
^TtfiAx 2 **rr<E>«»©u>xj;o*^snTti 

*3U>X3¥4 4cte, U>XH«5 1©*3AU 

o T&tf S^il©** A X 3 ^frT SMftOGfl U >X, 
dbU>X«CJ:oT«^$nTlr^. 

[0 0 4 0] mmmi\s>Xm44 a<DTJjlZ&^X, 
SI#3t#5« L €r3&:-riHIffi«4 2tt, ^©3fe«**mrffiai 1 
u>XP4 4 a©3t«AX i <h-grr££5tcgE©£n 

Tt^o *ll/>X»4 4a©±*T> 

^3 5©ttSD<0fietcJi, ^U<JRW3t#*^€:^:-rm 
1¥®*4 3 aa*fTOSnT^*. ^301/>X 
i44c (D±2TtCte, 1^ C < S»3t** J P€:^:'r J±«» 
7^MCD^2¥SD^4 3b»i$ntt^ 0 ^2f 
Il4 3b(l my&tBL&mZl 0 0/1— fe>hM#t 

0^1«43ad:^2Wi4 3bt®rai:ll Aft 
f5£l2 U>X^4 4 b*«iB$nTlri-5. 

[0 04 1] WB^2/tWI/5 1 c©U^;MB«;£«Jc 
tt> 1 U>Xi4 4 a CDymAX 1 (Djg^^-eMt/^ 

tCcfcoT. *1 U>XS4 4 afiDi2C*tt5*^l: 

»-rs±*^e»o3t<DAi**<®ii®$ns. £7c, u>x 

ttfff5 1 ©^lAlxJUS 1 aC0M2/N*U;i/5 1 c $JCD<$J 
*2l/>X»4 4b<WtiAX20ifi»$T 

^sm2jft3t«5 7*wtsnT^s. com 2 awe 

j£5 7te> «lI/>X»4 4atS2I/>XS4 4bfc 

©ft^aB^jcat^srsi^iciBe^nTir^. fur, 

£©m2i&3£l£5 7fC<fcoT. Ill/>X4 4a»f, 
©*^fcRt*7^3LJEI*5te©S 2 U >X» 4 4b 'MD A 

[0 0 4 2] jQ:^, CCD^^^3 5t^ AMtceS 
SnfcnWB* 1 ¥ffi«!4- 3 aii2 t/>X^4 4 b £CD 
W©fll3t3tEL©5t*l!lAXL±fC, fiBfc^EL KBITS 

C©J:-5l3«lriE$nfcSi#JS#r^-f ^»«3tt^*3 5 

(n. a. ) it. yt&m^<D$c<DM'p. u-*fmmt<D 

[0 04 3] ^tc, ^*TX»SSS«J^rS5 ^~ 
^■r^) 0 ^0^7-^M6 Oii, ilWi4 3a 
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;&tfS52¥ffi«4 3b«\ U>X<S«5 1©»2A*WU 

5 1 crtK»©£EL£4 5° ©ftftTSStTScfc^JC 

-Tmrte^ 1 ¥Mgl 4 3a £3aST * 5 6 0 

^wcs&prrsa*. tirfem2¥®^4 3 b *>mmmtiL<D 

^7-^M16 otc«to«rt2SS2/tu;i/5 1 c^gtc^ 

[0044] [l3-[l5tC^T£ -5 tc* ¥®£i4 3 <Z>£ 
MFbtCte, fgimi$6 3a, *2En«6 3b3&^*3 

5. d©30©IHI»6 3 a-6 3ctt, ^<Z>F*?£&lc3t# 
IitlT©5 7-^6 1> 6 2£j*AU f©^ 
»»6 1. 6 a^LT^t^S^tLT^ 

6 4tc5pffi«|4 3*3e»Lfc < i:#lC» ¥®«4 3©ffi;fc 

[0 0 4 5] 3 a — 6 3 cC^H-tlftlC 

l-C3<hlT, J:0ITO»6 3a-6 3c<5 

m4 3GD^kCm£Jg5£U ^4»^Cmt_L^J(5D 2 
I^Ph P2t$«[-5»»LP1> LP2^tr 

1 , Rlf. tm*<bCmZ:ffi3SmfiLP 2 L 
P2$ 4 i^^Cm»e,^T5 0 : 5 0—7 0 : 3 
01^ (*«JfiJgSI(C*3lriTJi»5 4. 7 5:4 5. 2 
5) <D^£tC#i^£*t~> ^n^n^ 1EIS6 3 aS 
Z*m2M^6 3 b<Z)**frC 1. C2^i^f§, ^>l> 

WCmt, BtflH^iS2^||^tu^aS 1 <h©3£*£ 
P 3 ^iflSt^Cm^b^T 5 0 : 5 0-7 

0:301^ (*mmmmz&^x\zm5 e. 25:4 

3. 7 5) CD^^tC^fiJT^^JC msm^e3c(D^ 
[0 046] fftfBfg 1 mU 6 3 a HSt-St IT®! 

Bg^^rT^^ffl ^ ^-^w (Err rfgio3a$ 
m 6i Amman* mammae 3b&# 
m 3 ihi^6 3 c rti:iiWv7 h«wi**rrs v7 bm 

^n^neesn-c^s. #^6i, 6211 he-© 

1. 6 2^bT^ffif«4 3*t»#:6 4(c:3a*Stl. $ 
6 lZ*r<D»fc 6 4 ^tfrta U >XtUK 5 1©^2 5 

ic©ftrai:i£sntt^ (gj 1 Rtwa 2 »!%) . 

[0 0 4 7] 18 (a) RlMS (b) tC 

^Tck 3 tc, miB^'l 6 1 fufB## 64i: 



#67 cfc -3 fCffirgB&Stttt 6 7 £i&^T 

ffiTf23fc.&a#6 7fcL SK«6 7 a «©S8®#ffifi2 

##6 4<DmM6 4 a(C#LT3"3(E>zi^h 6 9(CcfcO 
B^SnTlr^. 3t*HE#6 7WU 6 

7 bfflB©SS8®3&««rl23i»»«6 8©rtlKM6 8 alcML 
T2-D©*;|/h7 OJCiOHSSnT^S. mfI2^B5 

6 8©g*|pl^*JciBl^oT3BltfS^^ffl56 8 ctm&L 

6 8c tC*5^T¥MM4 3<0*©Fb{C*fLT3^<Z># 

7 1 tCcfcDS^nTt^o 
[0 0 4 8] &*5, 3$L6ft# 6 7 ©*W3® iiMfeSW 6 

6 3 a©rt®t©Ktctt> «6f 5^tt#6 7<D*82t 

[0 04 9] efrSHfcj&fttt 6 7 (DimiU 67b (£fc»<0 

7 2 «i^nt^ o > d«sa«« 7 2 t 

Dmtt#©P»£«7 3^fi£Sn-5 (^8#fig) o ^ 
O^t^^ 7 2 HU KKAftfr 6 7 ft<3ffi»g8Btt 6 8 
^LTMteW^4 3©ailEI»6 3 a^KM^tttt 
<&nfc#»TT* mflB¥®^4 3 ©*®F r tllF b h 

<omZfy&iztt}t&z>&wizMf&'£tiT^z> 0 
[0050] mzmme 7 bw:, ;i©Rtt-gr«7 3^ 

^tt®»7 4 <hM#£&7 5 <fcK#I»JS*rCtr>£. 
T, u0Rftff7 300?^&iCctD, Mi2M£S&#6 8 
^LT¥®i4 3 (CfiStt$nSM57 4 <fc, ifUf2## 
6 4 fc»|fc2nSflH#ffl$ 7 5 3u&&* 6 7 CD^4^ 

tfrfg^®^4 3 CO^MF b i:. f©l®F b tC^f^T^ 
#^6 4<Dmm6 4 aiKOffi^MHr^HFiF-rs^hW 

«d<«^snrvis 0 cci-e, ^cDmioD^^6 itc 

&StCft#U, H»FfB¥®^4 3<D^®F r <i:I®F b t 

[0 0 5 1] Huf2R^m^7 3cD^fiEtC^0, wT 

KtfeSR#-6 8 ^^LT¥®i4 3 ^»«$tlS®«7 
4<t, BftlH«*6 4JC»»$n-6Jfi»«7 

6 7 ©+ii>»ttl^ 0 tC«/MHl»pIttlw»^3nTti 
Z> 0 cntCcfc0> Bftf5¥®it4 3<h«b«:6 4<h©^tt 

[0052] ms^meRzmr (a) — mi (c) 

^-T^^t'. BMB*2©3a##6 2te, MSB»fr6 4tc 
^bTt(rfa-'ra7 8 a^@«$ns¥fftc»»plffi)3: 
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A^ftot^*. v7hft^7 8H #Sffi3t,«tt*6 7 
£H«IC^<0— 38«7 8 affll©«ffi^i9SB#M*6 4©S 
®6 4 a(C*fbT3-3CD^>il/h6 9 tc«fc D®5£2nTl> 

lC^cDfMl£i5 7 8 bfijCD^M^|5^^6 8<Df*}& 
®6 8 a(C^LT2-3CD^;Ph7 0 (Cj; 0@3£SnTC* 
^tt, C©y7h6»7 8tt, ^01^6 8 
^LTWi4 3(?)IlFbt:^LTi^nT^ 

[0 0 53]^ y7httflc78<0^®i:»IS«*# 
6 8©ftitO^ &rfiWeS5»6 8©^jg®^*2IHI 
ffl6 3bSfctt*3IHI«6 3cCDrtffitC!>ratCtt> «5£ 
7 8 ©ffl^lSi&liOW^W^ll^flF* 

[0 0 54] 7 8 gMSfifcfclg 6 REflgl 7 fcg 

■^Tlfcgrrs. Bffiy7bttflE7 8©tta»aS7 8bt: 

9 aOraty7httflc7 8 ©Sj&I&UCJi 

r/cs¥«JK<om i msis o a t«^ntu§. $ & 

^n^l^7 9a2fcrXmi#«8 0a<hmf^ 

2^»7 9 b tWttO*2f »8 0 bt^Sn 

[0 0 5 5] ddT. »2f«8 0bll tffiBmiW» 
8 0 a*<S^5*I^lC^bTil3trS«t^tcrot^*l 
Tl>5. -Ttett* ^lCT80a^2M80bt 

fc* H6RtWa7 (a) -H_7 (c) (C^Ti^ 

tw. PilrSB8 0a* 8 0bll S/7htt«=7 83a*lftS» 
&g»*6 8^LTmfl2^®M4 3 C9f£ 2 DOSfc 6 3 b ii 
fcttai3IHI«6 3 cWlC3a*fttt€»tlfc««Cfe^iT. 
^©v? b&&7 8<D*-MWft±tC^^S*P B ^g3&*> 
Htri2¥M^4 3CD^®F r iSlF b t<JDS(^+*«'*t 

tt»7 8lt HimB%2«ra8 0b^LT^2^8 1 

b<hflmfcs&8 2 < h{c^#J^n^ < h^feic, ifriB^im^ 

8 0 a**LTiia«81 at^2i^8 1 b<hic# 

[0 0 5 6] ^-LT, CCD^2lfBB8 ObtO^tCct 
0. ^2i^8 1b«tira8 2^ ^2fBK8 
0 b Ol^l^oT^liipIf ic^^nr^ 
WH**.ntf, 3*2^8*8 lbtJR#«8 2t^ 

mttim»imizmMznz>* ^it^8Oa0# 
mz&o. ^21^8 i btmimms i ^<d 

^1M8 0 a©^*ft(c»oT«»«i!lFriBfCfia« 



8 1a is? htt#.7 8 0+^«rt8»Cii[«rrs«ttl 

[0 0 5 7] CdT, tff|2^J;3tC, if^8 0a, 8 

o b(omtEt^mm^z^-r^j:'o\zmm^nx 

CCOfcS^ gWS»«««6 8^LT¥MI*4 3 
KSRSn^SS 1 IfflK 8 1 a <£:, iifife## 6 4 KSMftS 
nSJ»*«8 2t^ 5/7 htt#7 8©^g^|6l(Cffi 

4 3©lIFbt, -t©*®FbtC»l6l-rs»»6 4 CO 
116 4 a tCffittttft^S^rs^I/ h«W#l***^S 

nri/^o ^^x\ cco^2cd^^6 2\z^n^)v 

hMffiCDffiMhrp'bC t tt, mrfB|3mgfc8 0 a, 8 0bCD 

[0 0 5 8] b&te7 8<Dm&M8 2 1Z 

te> iufBMWS&8 0 a. 8 0b«C0y7httflE7 8O 
**MW«^riSitc«W VfztiLWlZ 2 ftO?fT«S» 8 3 
a, 8 3b«$nxi^ 0 ^C0WT^^8 3afC 

rau h&te 7 8 ©s^isitwrics^s 2 mmm 

ft- 8 3 a 1 , 8 3a 2*^jBK$n, ¥?t^&S&8 3 btc 
tt* '>7hfef7 8©S*lPli:¥fTlrMCXS2r)<0«» 
ft*8 3bl, 8 3b2*^riEStlT^S. ¥fT«»SR8 
3a©ftW»fr8 3al, 8 3 a 2 ¥It»8 3 
b©4MWBft-8 3 b 1, 83b2tH m*\zmCJ5fil 

3a. 8 3bfc«fcD* MiBlP^98 2^^MB^flS8 

2 a. <pmmft?$8 2 hmfsmsm&mz 2 c iz#m 

^ntl^o *raft#«8 2bfcL y7W7 8^ 
-L^*^tr»»ffi(C»oTj£^SjS^©rtffi*a8 4 
CiO, $e>tC2-3C0^fiJft-8 2b 1> 8 2b2tC##J 
^ntl^o -tLT, ^#Jft-8 2 b 1 «^5pfyflugaR8 
3a. 8 3bO-*©«»H-8 3ah 83bl^l 
T> 5>fJft*8 2 b 2tt^5pf=f«IS«8 3 a, 8 3 bCDftl 
*©«*SH- 83a2, 83b2 ^lt, ^n^Ylft^ 
«!#S&8 2 a^tX^#JJP^BS8 2 c tlTlr* 

[0 0 5 9] ^ne>2|ft<![)¥fT«»«8 3 a. 8 3 b& 
Z*Wfi»« 8 4 C9*8f£(~ J: 0 , 8 2atl 

^«!#£&8 2 ct^" MIH#«|gft-8-2 a 1 , 8 2 a" 
2, 82bK 82b2 tm^^^tmSSt^^i 

[0 0 6 0] lTSa#»2©3£»«:6 2tt, a 

^^Hfffsm i co^^ 6 l ©4>*^*MIS:tirprrs J: -5 

tc, Httl3»2|HI«6 3b2it^*3IHI«6 3cWcEeS 



(8) 
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-f*l[Hffi&6 3 aO)rp>bC It, &m2<D3ifm6 2<D 
4 3 ^HcD^®$r^-rm2D3^6 3 bO^C 2RXfm 

3 EI^6 3 c (Dty&C 3 i^^it^L CI, L C 2 £ 

^7 8tC^nt^»^^ISM-8 3a 1, 83a2, 8 3b 
1 . 8 3 b 2 i)^ttttfa&mmmMiL C 1 i^cfctift 

mmhci RzMMtL c2izfeo2 jjfaizmttwfr&m 

[o o e 1 3 mz. ±m<D£?izm&L2nrzmymm3 
Kommz-o^xwrn-rz* mi tc^-r^^tc, ^x/>> 

7^3 2^6^^3tEL^M^tl^<h. d^T^E 

l immyt^m s 3 ^i^r^^tc, isirots^ 3 3 f*? 

[0 0 6 2] mz, i2ic^t<i;^tc:, c<du^;ur 
^iilfcIMELIl ^7^^3 5{cA^n, 

4 2iCM£o I«ELH ^CD[HI®^4 2(D 
»X 1 izMLTAMJjfatmfittfalzKm^tl. 

mi is>x&4 4 a<D^m^mm^xmi^mm4 3 

alc^S. 

[0 0 6 3] ^tC. CKD^B^ELti. fgl¥ffi^4 3 
aXKm^tlX. fg2U>XfM4b<D}fc&AX2^ 

fT^^icfSjt-tx^^^n, ^2 u>xm-4 4b<D 

T> ^3U>X^4 4cO)7^AX3(C^fT^rSlt^ 

[0 0 6 4] -frLT, CG^TBfcELte. £13 1/>X1* 
4 4cO±<i:LT£«^llU ^2^5 5^ 
IT, S?3 6±<D>y"X/\W{CM£>o -CDcfc^ 

^3 1/ >XP 4 4 a ~ 4 4 c ^^T^i^tC 1 / n tele 

[0 0 6 5] zLtonytomziz* i/?^;i/R^ti^ 



[0 0 6 6] JEJl±©J:"5tc«^n>t2:©*lia(S^ti 

«) *j«fij&ffi<05 6 0 Tte> 

4 3^ »6 1, 6 2(CckD^<£«®Fb£, ft| 
^MFb^#ftT£*W6 4 <£>H[gj 6 4at©«»«i 

[0 0 6 7] ZL<Dfr#>. ¥ffi«4 3£##6 4£3«t 
^fcW4 3 a#<DJnX^fc«fc*¥®«4 3 <D 

mo^iawaisns. tot, ^iFr©i 

[0 0 6 8] WfclMflSl::* «3t*JC«fci?, ¥M 

^4 3 twwe 4 t<Dfn\zumm^c^ zommm 

ICJ: 0 , ¥Ii4 3 tfrft: 6 4 t^n-eti©«jKs« 
feiC t ¥Ii4 3 <D^® F r irSMF b t<Dm<D 

mz*$:iz&mTz>J:oizm&L2tix^z> 0 ^<Dtz#>. 
w-mm.4 3iziimmti&±cx*>. ^<Dj&mmmF r 

LMMF b t l;:*&5*te££fc C-t*La6>£> c £a*&n„ 
4 3^®F r ^Wr&yjft) KWSn^fc tfT'&o 

m¥mm4 3iz&v&frv<Dm£wz&^±izwm 

oT, HaS©ft*ftJC^'5 5 Fffilft4 3O3feWtig<0*ft 

[0 0 6 9] (D) ^Ml©=7-^16 0 

1 -ai 3 ODna 6 3 a - 6 3 c f*3 K\ MIH«^«i&&flF 
^T^> 3 -}<D3t$m 6 1,62 **JRS$ nfc*»t?Xftf 

snx^s. ^cDj:^(c> swe«»«»(!D*iM:«c t 

^HfrfBEI^ 6 3 a — 6 3 c f*3fcKMT£ £ <hT, tufBffi 
1$mM<D *iMfl:S C t ^^M^ 4 3 (D^® F^ r F 

[0 0 7 0] (/N) *H5g^^cD ^ ^ - 6 0 

"Ctt, *l-»3|HI»6 3a-6 3c^ ¥®i4 3C9 

~C3£LTg»SnT^*. ZKDTzib. W^4 3CDg 

IF r <Offi»flg7&«|6l±$n, S £tc¥®^4 3<OiiS^ 

[0071] (x) ^mmmcD ^ ^-^^ 6 o 
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"Ctt, ^^6h 6 2^ «#6 4fc»UT— SS« 
6 7a. 78a a*®3£$ft*ft«<0£#tt# 67, 78 
f©^ft^6 7, 7 8©M^6 7b, 78b£ 

6 8 b©J3BJ&*&^*Kl^oTStf£ol*«6 8cC 

[0 0 7 2] Z\<Dfztf>. ¥ffiS*4 3**> -^©SffiFr** 
e>gfc«SlLfc*ffiF b(C*3trrC»fg«tt6 8 2&tf£# 

tot, cwSteicfl^SKK o£0gae¥M*4 

3 tHW2»fe«B5« 6 8 t<D^)V h 7 1 Zm^fcffitbtttf 

[0 0 7 3] <*) *$mmm<D 5 6 0 

IS^J5:Tcfc'5(C20*«8 0 a, 8 0 b^WMEStlT^ 
I^S/^httff7 %XzXX+ HuffflT^8 0a. 

8 0b t:>7 hft#7 8 (Dm&mzmwiistz&wiz. 

zsy h&{£ 7 8 <Z)ffi»ft£5FfTtC&r*5 2|ft© 5 FfT«W 
S&8 3a, 83bt, f©WW8 3a> 8 3b(Z> 
ra(C^T^7htt*7 8a)«6*|p»C»oT]^rX-5SI 

4*<oi«»*B8 4 ta^ttsnrtr**. 

[0 0 7 4] Z.<Dfz#>. «ffi"ir«8 0a» 8 0b<3D»fiJt 
(CcfcO, -€-<Oiagfii|©gi«8 1 a, 8 1 b£JP#gS8 2 £ 

fe, »!ie¥ff«WBB8 3 a, 8 3b <fcftjS*«8 4 £0D 
fllJfcKirK -> 1 7hfe#7 8cD— «Effi7 8atW7 
8 b <fc©ffl**¥fr«Wr*»«T5¥fTy ^ h*tt***5l 

WIH5Fffi«4 3rt"C^i;sjS*&3l**LT. ¥M 
^4 3C0^®F r \Z&WZfeim^&mtt*Z-£.tPT? 

ffitttttt. jfrtt^»7 9a. 7 9b 
StX»aE*«8 4T«*KSnT43r), 

tot, WIH*2©3a^6 l©»^©fB*Yb&@ 

[0075] (^\) -^mmmmcD^ ?-^&mm 6 o 

fck ?ffi»4 3CE«1F r 6 4©M6 4 a t© 

SWTS 1 rJODm 1 6 1 t^Mtl^ 

[0 0 7 6] Z.<Dfz&. S«rt©mg£fc*C«fcO¥ffi 
«4 3rtfcJS;fr#£L;S£, -€-©*S*©-«**HaiBWT 
v7h«»(Ccfc0» ¥IM4 3^6 4<h©M^I 

*-ot®*4 3*cso^i;s©*ai«T5c:i:*<"r€r 



i4 3 <fc*W*6 4 t©««#?5:ffi»»ft^«fttj$n, ¥ 
iBI*4 3^ffl*(^e»r)^&0-rs^<i:/«i:<, 

[0 0 7 7] (h) ^HJg^gi(D^^-^^®6 0 
"Ttt. 7 7 8 ©¥fr**&«8 3a, 83b^ 
M20^6 20WC2, C3£«10>XJ¥#6 
l£©+'kCl£ftmilLC:U LC3tC^tLTta« 

<n^mt6 2<D¥-ft>>7bmmizm-j<. m inborn 

6 1 «r+'C>t b3t 5 FB5«4 3 £##6 4 iiOffi^W^ 

[0 0 7 8] (5f ) **JS^ffi© 5 ^-jfc&^M 6 0 

1tW-m&4 3 6 4 tOffiWIsII&SrfF^-rsisIi&ttl 

i«$ntl^. "T, 2^201^6 2 

^fT^tfrlCff-p^ ?Ii4 3 6 4 

«ZlHlifrS-&5Z:<!:T?»iR*rS2:i:3&<T#. ¥Ii4 3© 
Wr lzmfzUfzt}&&±C&(D&fflmT&z:£&T* 

[0 0 7 9] (U) ^^5iCO^^-^#^S6 0 

Tta, £ i ©3m# 6 i ©[§r»»i8£&TRttWB& 7 3 
[0080] 00 *sa(s^a8©=^-3ats«6 0 

"TO, ill©3a*»6 lAtfib#6 4JC^bT@^nS 
67^ 6 7 £ £ <h iZ 

¥MM4 3(C©«Sns*»«H*6 8<hjS^^oT^ 

w$nrt^. <i^>ck^ic, ^tc^c^^^7 

2 - is 1 omm 6 1 ic*gsB^^-r^ 

SS7 4^t«4=^7 5 t/Jvgffl5S&'rP3ttm«7 3 iiffi 
M^ns, rntC^O, ^Rftf^7 3^^<hL 
T, W74 i:flH^«7 5 i:<Z)«**lHli!l&tXffl#«i!l^ 

[0 0 8 1] OW *«lfi^»© U >X^t^ 5 1 T? 
tt, 4 3 &ffi%mtiL<D ^ ^-3C&giW 6 0^L 

TrtjgWc«#$nT^*o tot, ^FM^4 3tC*3tt 

^ttig©ftT*S< e: tJfi: < 4 3 ^Srfs ^ i: 

[0 0 8 2] (^) ^Hl^SOOS^Se 3 1 Tti. 
W-mm 4 3 3&<hW2«^c© 5 7— 60^1X1/ 
>X«1SI5 1 rtfcSj*SnTlriS. Z\<DfzV>. ¥®^4 

3 (Ci5^***tt|g<0«Td«»«ISnT, 

[0 0 8 3] (31 2 O^c, 2 H 
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izmmrz. 

T(D$?-3immw9 oiz&^xiz, mi o (a) m* 

m 1 0 (b) Wi4 3milFs 

IF s f(Z)HF s lZ#ft~tZ>mi$mt£ bT<D# 
#9 3(9^59 3 athlete. *»««li:bT<D«i& 

■5) 9 1<h. l^i;<3E»««i:bT©-*lSl^©StifrS 

9 2«I$ntl^c d^Tl^ 110 (a) 

ICY' ^LTM®£<£[t3££ft£Z* 

[0 0 8 5] g^t!lS3»Wfc9 1(1, Wt4 3<D®m 
F s JC@£$nfc¥®IMI»*SB» 94^ #^9 3© 
M9 3a K@£$n, f*fe¥®^PJgtt£S# 9 4 

ffiSttBMt 9 4 > 9 5 <omzitm^ntz^~)V 9 6 

94. 95 <Dttfaffimzm&Lt<ntz Hmvttsm 9 4 a > 

9 5 aCDP^IC^vr, ^-Jl/9 6 0^ICb^ 
4, 9 5H ^<DM^ttSS#9 4, 9 5 ^SWCiSft'T 

ttfa\zttm-tz>~-K<Dn* 9 7 tccfc 0 M$n, mis 
9 1 tzct 0 > hWb#-;i/ 9 6 ©psnaittonw 9 4 

a, 95a f*JTW!j£ifr(cg^< , ¥®^4 3 ©iJlF s 
9 3CDMM9 3 a iKOffi^ttftflD^niF^Sn* 

[0 0 8 6] flijrSS»IK8H*9 2 H ¥®£H 3<D«ffi 

f s tfjiaw9 3osb59 3 a ^cor^ic^^n^ 

8>^£>£:oTl>3 0 ^©W9 8 
H ¥Mi4 3 CD0MF s 9 3 CD^® 9 3 a iC 

M«4 3 K^BttS^ffiF r &tfa®F b ^^©bWB 5 ? 
@^4 3©«l!i©a(Wt«flfi-C*5tli7tS. 

[0 0 8 7] c©«a*9 8»i, mrnr 9 mum 

\z&%lzWfti : £m£b<D£te-3X^z> t , &tz, W^9 
8H bSISX' «*[»It^frt5 3 Fffi«i4 3<Ofl!IMFs2fe 

u^^9 3cdmm9 3 aiztt-?z>mmmtsmtmzm< 

U^X^&o dtltCctD, iiWE¥ffi*4 3©«fflFs£ 

w&9 3<Dmm9 3 at<Dx' m^\z^ ^>wrmm 

oTt^o m Btflfi¥®^4 3CD^MF r (C 



[0088] eJL±<Dck'5tz«rt$n3tc:©«2ia£^ffi 

(7) S ^ 9 0 TfcJU ¥®« 

4 3 9 1 (Ccfc 0-e©«ffiF s £«s# 9 

tlTHS. ¥ffli4 3ll »»S»#9 2tC<J;l9 

fCSIF s 9 3 <Z)II9 3 a iKDgftlEflMF s 

[0 0 8 9] C©fc«>, ^Fffi^4 3t##:9 3ch^il 

¥®^4 3JcefeSC:t*%lri. ^ntCiO, itffB^l 
IHSJgfB© H) (Cl2itUfc©tl^«tC, W4 3© 
^®F r {^tt^^^CD^a^M^n, ¥®iH 

[0090] i»raratea$#9 im MrlBffi** 

»©^L^^t#-^ 9 6 (D ¥Ii4 3 

©assr r ti®F b £<DM<o&&*&tz.&mtz>jz a 
tc^^nxv^o z\<Dtz#>, wmmimmmmo) 

^ 0Wi4 3<Di^^M^-i^i:i^t 
[00 9 1] (^3^1111) -o^iz. &f&mv>&3m 

[0 0 9 2] C0^3 tWl0lfi^gIt L 
T(7)^ 7-SSSS 10 0 tc&wrn inl^tct 
¥Ii4 3<D*ffiFblztW3^1*lfi^»c^$ 

nsj^fcinwe 3 a-6 3 c^^nwa^. 

LT> ¥M«4 3H ^aiFb©ifBW6 3a 
-6 3b^t^II^^T, 

pjitis^-^^ (j^t> t»im3mws <tt^) io 

[0 0 9 3] MfSplifl3^^ 10 111 ¥®i4 3(D» 
®Fb±t— »^@^Stl5*^«Stta&»l 0 2 
MiBfl^ 6 4 CDMM 6 4a «C-««35*@^S tlSS 

3<D^®F r tllF b tCOffflCDtaK^AJw^S-rsft 
0 3<OffiS»«lctt, HirtHai^S^aW I 0 2CD 

utm-£®m-tmt 1 0 3©iaai:^e»«riE$n-5. m 
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1 0 2, 1 0 311 S9SBO«fc'5tCft*ffitttJKfifiSn& 

Mf^is^M 105 (c^3i^raifrpriEtc*^$nri^. 

C d T, hWES pJ»33*# 1 0 1 ©»|6j«i5ffi 105$: 

r £a®F b t©pg<oeK**"tf, ^oi 3 iz^-r&w 

^63a-63cCDWl-C3 tzttlfct %>®M\zm 
1 0 lO^ttgiC^lr^TBWB^S+^C r^»[6l-r 

£> ct "5 t;:#ta> (castas nrus. 

[0 0 9 4] ^©cfc^fcSl^n^ceoas^ffi^fii 

tcctnn mffErn immmtz&gfoo <-y> <a) 

[0 0 9 5] (*) *%5eg&<Z> 5= ^-sassa 1 o 
o -en pJifrj£i§#: 1 0 i <ott&tfttgffi 1 0 5 <D¥&+ 
ifrC r^Ii4 3©*ffiF r £^Fb£©Bg©ia& 

F r 6 4 CD^® 6 4 a £©ffi#^<0+ifr£fiJiB 

F r tllF b t^^tcEItS^i^T^, ¥ffi^4 
3©jni£*£fcfr5££^€?£. 
[0 0 9 6] (14»» ^tC, *^gW©SR4* 

[0097] ^<Dm4mmMm<Dyt¥mT3mmm£v 

T05 7-^lll 1 Ot^tiTfl mi 2 tC^TcE 
1 icolgjfct, ¥Mt4 3fC*hr£5^- 
6 2CD$t9fW®^&£fc(D<h&^TtA 
-T&fo^ ¥®^4 3CDgtMFr (S»ifi) JC, £ft 
e^l*Jfi^SI<i:P!«©*lIHI«6 3a> |g2[H]gB6 3 
bStX*3IHISS6 3 c^S^tC^CD^^^T^ 
StlTliS. Htri2^1CD«6 3a|*itctt. 8W2»l*tt 

^6 3bM3W6 3c|*3i:li liffiSl^i^^ 

1 1 1 (Ctt, ¥®£!4 3 C0^®F r tC^bX^ 
^EL£*<fc«><D0ljn«l 1 2^J^$tlTV^ 0 
[0 0 9 8] ^OJz^&fcdETtK R&SESgl*iSJBSllC 

[0 0 9 9] • HMHfg 1 *HK8TH ¥ffi»4 3 & 
-?-©&[Hl8B6 3 a~6 3 cf^t^lCD^i^6 1 ££fc£ 
m 2 6 2 £E« L fc««ST#fle 6 4 <7)MM 6 4 

J; "SKI, ^fH^TO6 3 a- 6 3 c 1*3 Id, flAfen^GgBR 
6 3 a - 6 3 c 0>ft««fc 0 tj/hgontttt^^-r^tt 



#12 2 £^n*n# At^.c -t©ft^«ftt#: 1 2 2 CD 
— mm 122a^ HMB&IHia6 3 a- 6 3 c C9f*l&M 
1 2 1 tc«A^»»(CJ:0HffiT«ii:tt>(c, ^co^ 
8tt#l 2 2C0«M1 2 2b*fi*6 4{C@S-TSct 
^l:lTU^ fl ^CDif^, iiME&|HI«6 3 a — 6 3 c 
©rtJEffi 12 1*, 3 co^gffF r <ta®F b <fc 

M^4 3C0a®F bt«#6 4 00^® 6 4 a tOfflCOtB 

[0 10 0] CCO^otebfc^, gWH*l*Jfi?^!6(C 
0-f) (A) tCgH«©3»*tCjD7LT, 5^- 

[0101] - S9SS» 1 ^7 h 

S#7 8<ZWT«fM&8 3 a, 8 3bRt/«M8 4 
©#b£fc:J:D* mFfB¥®g£4 3coaMFb<h, «rl3##: 
6 4<DmM6 4 a tOffl^WrSWi^K^-rs^fT^^ 
hii^HTI/^. ^n«lT, 1 4 tC^jtft 
fC^TJ:5le, ¥fTA**£m>fcU>^*flil 2 5* 

;i/h«»l 2 6ti, ^©Ifflb+'kC td*g9IB¥ffi«t4 3 

[0102] - irrtHm i SBBgas-rn 

#6 72&^>> r hft#:7 8$%&£|$r6 8^LT¥I 
«4 3©*®Fb«CH^Ufc^ TOM6 7Wv 
7h6<*7 8*> fOjfia®6 7b, 7 8blC43HTg 
«SB**6 8Sr^-TS^i:&<#iHia6 3 a~6 3 c CDft 

[0 10 3] CCDcfc^tcLfc^, lTiS» 1 HJfiJgSKd 
(>f ) - (A) (*) (ciB«©ar*tcm^. 

T, K 6 2 0iM^i«f^<!:tfe 

[0 10 4] • ^fc, HaSB#*fifiJ^SSTtt, «*3tE 
L-©A»A^4'5 °- S:«:'r«fc-5tC5pffi«t4 3SrX«Ft*S 
^7-3t»Setbfc*^ frrf2A#t^ti4 5° t-^^ 

[0 10 5] • HaiB€HgJfi^llTK, ¥®^4 

3 SrtrvWl'fe 3-360^^6 1, 6 2, 9 1, 9 2, 1 
OlTSSLfc^ ¥®i4 3^, 0IAtf4o£U:<OX 
^6 1, 6 2, 9 1, 9 2, lOlTmtfect 

[0 10 6] - Sfc, wiU&mMMMXte. &3ttm 
6 1, 6 2, 9 1, 1 0 1H J £<Dtt#fflm<Dtt>'tMW: 
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Ct, Cb, Cr#, W^4 3©iIFr<tSlFb 

t. <om<D s tc &g-r & i -5 ic l fc. cmtc^f 

IT, ^M6 1, 6 2, 9 1. 1 0 1 (i, ^cDfrffE 
^OTCt, Cb, CrS¥M4 3©*IFrtI 

[0 10 7] • £fc, MIB» 4 |HBg»c*lriT> fS 
1 ©33Wfc 6 1 2 <©38*# 6 2 (CfU-T, MIESS 

3£##1 1 1 lC**UT3a*LTt>«fcli. 
[0 10 81 • 

2 , 9 1, 9 2, 101 TH*tl5««*>i£©iffija<H« 

[0 10 91 * mttmmmwrcte. i3^i3 i £ 
* :/ * y > h - u n^cd^^m. «gs«3!© 

[0 110] • S»EfclQS^«Ttt* »6«aS3 2 £ 

(L a Bs) , (Ta) ) , X*g& K r FX 

+y7l/- tf3fcffiu F 2X^^-7 U—1fMaE. YAGl/ 

[0 111] MI2^^^ti(ce«©3t^* J F'j£»SS 
±f2^«^l^IA§I^l«. Iff 

[0112] #tc, Mie*safij^«at«e5e»5^iiai 

(i) ««2*j*»««, mm^m^ (4 3) ^urns 
wrs i txorn i <D3m& ten ^«3*¥fr»» 

^«t5Wf'>7h«i [8 3 a, 8 3 b, 8 4) £ 
2 C6 2) Ji^SSai** 



[0 113] dC-?, 1 <03£«f«= (6 13 S 

2©XJ## (6 2) «A»iW*S6lcfHK©H9IS 

£J#«#fcI»E;**l*. M2¥fT'>7h«i (8 

3 a, 8 3 b, 8 4] te, fi«IA»iW**7 JC|B«©*« 

[0 114] «^T> -CD (1) tC|H«CD^^cfcn 

^<Dm i mm<^<Dm*p&m»i2ti* *r<om i wc*^ 

#e>n^»o CCD-^r-C, fgl<D^^<D#ffiC£9^ 
[0115] (2) «HE£¥fr**&« C8 3 a, 8 3 

b) Htriamio^^ cei] £iriB#S2©3a# 

* C6 2) <hCD4M> CC1-C3) CLC1 

IE (i) icffi*©*^^a#s». 

[0 116] foT, -CO (2) (ClBmcO^lCctn 

[0117] (3) mzmioi^mte C6 n a, t 

CDjg 1 <Dj£*i*# [61) bAcHrrfB^^ C 4 

3) tfriia^^m* C6 4) <hC0^[Hli!l^fF^T^lHl 

(7 3) £«*-fctagB (i) ^^cti (2) tctam 
©3t^^3£»sa. 

[oils] s-3t, -co o) izmm<Dmmz<kti 

& *»©*2©^j^©¥ff->7h««Jc:J:0. iu 
itsct^s. -c:x% B«rfBmicD^m^tSHfrfBEHi 

[0119] (4) wimmmmm C7 3) im&m* 
izmmcD^jihrnffizmm-tzmz (3) ^is*©3t* 

ff^gio ^oT, CCD (4) tCfBmcDM^^^n 
fc£ ^l^^^cOW^tH^SrHS^t^T^Si: 

[0 12 0] (5) mriemicD^^ C6 1) ttgW2 
(6 4) tCfctbT— 3g« (6 7 a) ?5«^$n 
SttttW^ttflc [6 7) -t<Z>3E»tt#: (6 7) CD 
^Sffi (6 7 b) £i&^T£ifln£& (6 8b) 



(13) 



^2000-288 



tthlZ, ?tmm? [4 3] OSlffi [Fr] 

2M [Fb] iZj&f&ZtlTzWffi (6 3 a-6 3 c] P*9tC 

muztizm&mi (6 8] ^e>^o> B9SH3t»tt# 
[6 7] izi&t<D±m\zt>izz>m*m [72] ^ttt^ 
hMb (3) s&a (4) fcS2»o^ifrF3a*ft«. 

[0 12 1] ^oT> £<Z> (5) fcS*<DSBW;:.fcn 
[0 12 2] (6) «Bd«li(9K 9 2)11 

mzye&m? [43] <n®m cfs] £^®m cf 
s] ic*riprr*s&«» (93] cdm® [93a] t<D 
mizitmzn&tt^iz. mB%&m=? (43] iitia 

M&mi (9 3] <h(Dffi^^?rflF^T^raj^m^ 
[9 1] mTlB^^ C4 3] £flJfB^-&m* [9 

3 ] t ©«»¥ff»i&3fccfiaaara«)^jB: < t 

»£-rs»»E9«fc [9 2] <fc£$M**8Ii-**5! 

[0123] tot, cicd (6) izm&commiz&n 
[0124] (7) «hk»«»i c 1 0 1 ) n «r® 

3t^3lHP [4 3] 0^21 CFb] UllCigSnfc*! 
MSS [1 0 2. 1 0 3] €r^fT>5pTi&^^ [1 0 

1] RftS&ffiH&flS Cl 0 2. 1 0 3] (om^ 

m (10 5] [Cr] *«hW2* 1 ffi [F 

r] <tBUIB^2M [Fb] £©F^C&ST£<fc5 

Lfcis*® 2 5 <d o t>rn^-^tcia«<D^ 

[0 12 5] toT, (7) {CE»©^WJC«fcn 

«*<DtaiW4>£iifflBSI 1 Mtm2®i:CDr B 1tcEM-ra 

[0 12 6] 

frt5feto*©^S&fi«r-5ili;*«T^, Steffi© 
[0 12 7] *a»**2<D5fiW«CJ;nH &S 



[0 12 81 £fc, *ag8**3©»WtC«fc*lH mflB 

[0129] *«iii*^4<o«w(w<fcntf. swb 

[0 13 0] *S|g*^5<Z)^tJ:nH MIS 

4 iz&m<D§£m<D®MiztKiz.T. yt^=m^-<D g m 

[0131] £fc> #MMOT6©^§litc«fcn*l MIS 

is*a4 £fcww*E5 izmm<D3£m(Dmmzm?LT, 
mz, m&mt<n^&^^mT(om2mzmfei,fz 
mt>, yt¥m^tmi$^tt£<Dmmzft?m&<Dmmm 
im^<D&M&m{&m\zwMt<n* mzmimom^m 

[0 13 2] *K^**7 0fgWfC<tnH HUf2 

[0 13 3] *«SI*^8<05eW{c:J:n^ ft& 

&mmyt&?ro z. ta^tr*. 
[Bffi<z>«mfci&0i] 

[mi ] « i *jfi^»<oit3ese^flE*^*r«w«^ 

[13 3 MX^^^^SM^^^Ac^^o 

[^4 3 H3 CO 4-4 jgggrft t <t tC^^^ 

[Me.] iaig)y7 httfr^^ftaa 

[17 ] (a) tMl6.or)7 a- 7 aH^fMH, (b) 

6 g> 7 b - 7 bmmmm. ( c ) \tmG<o 7 c - 7 

c«RSig. 

[fH8 ] (a) ttMi©Xjfttt#€r^T*ffi0> 
(b) (a) ©8b-8bJBWrMHo 



(14) 



ftffl 2000-2889 



[H :i 0 1 (a) ««2|tl6^SB©5 7-X«FSa* 
^T^MIS, (b) \3 Ml 0 (a) <J)\ Ob-1 Obi 

mmm. 

[ ins ] ^co^ ^-3t»«e*^-r»fM0. 
—mntvx(ou>xmn. 6o> 90, 100, 11 

0»-5t*3RT^»SfSi:bT©5 7-^KS. 6 1- 

#) . 6 2-^iiiLT©y7hi5 7-^ 
(£2 ©3^^) , 6 3a -"[HlBBi VX<Di& 1 6 
3b-ElBB£UT<0»2tHI«. 6 3 c»-|HI«i:LT©JB 
3 DOW, 64, 1 1 1-"S£^£LT©##. 6 7- 

[ILL] 



<033Stt# <j£,&&#0 , 6 7a— », 6 7b-i 
flffi, 6 8 6 8b-TO, 6 8c-otf 

T©¥ff tC»»pIffi?a:3E«ptt# (->7 httflO ,78a 
- — 7 8b-dM«, 8 0a-ffl5tLT©*l 
8 0 b--SrSB£:bT©SS2Er«, 8 3 a, 8 3b 

o^^t^t-e^-^^ mm-^m) , 92- 
# mmsam) , 1 0 1 -^sasituTropTifr^^ 

*Sa«/h£&£ffi#tt©<Z> 1 -DtttW, 2 [Hm&OD^k 
IM* C 3 — fc;to*fi)&«/h£&£ffi#tm© 1 o£& 
T£ 3 G3SK<0+'M«, C b "•fflhftfo&lXtiR— )V<D 
C r— OTfr*it€r^-r*S+^ Ct-^ 

EFr -3t^AI*^fcttffi«TSffi^» 1 



[1^9 ] 




(16) 



ftffi 2000-28898 




(17) 



&ffl 2000-28898 




